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Paris OFFICE OF THE FAURE ELECTRICAL ACCUMULATOR COMPANY. 


already made,are far greater than were those, | interest the general public as well as electri- 
at a similar period of development, of some | Cians, and as illustrations of a novel and 
of the most important of the mechanisms | therefore not generally understood mechan- 
which now are in daily use throughout the | ism always serve to make explanations and 
world. descriptions better understood, the New 
If a man could lift himself up by the) York ELEecrricat Review presents to its 
waist-band of his trousers, the construction | readers in this number careful drawings of 
of a mechanism which should enable him to | the various applications of the Faure secon- 
fly would be a work of little difficulty. But | dary battery. 
a well-charged storage batlery contains a| At starting it may perhaps be as well to 
power sufficient to lift it up miles in the air, | explain to those not familiar with the sub- 
that several important improvements must | to turn a machine that is heavier than itself | ject the difference between the Planté and 
|yet be made before the secondary battery | and to transport it along a road. Itisin-|the Faure secondary pile. In Planté’s bat- 
| stilled with mechanical life, and, best of all, | tery, the formation of the current is limited 


the rest. Not that it has accomplished 
more than the others, for this is by no means 
the case. The electric-light, the telephone, 
the telegraph and many other contrivances 
have made far greater progress, but all these 
have a pretty accurately defined limit of 
usefulness. Not so with the secondary bat- 
tery. Its future possibilities for usefulness 
are so great that he would indeed bea bold, 
if not a rash, man who should predict for it | 
a circumscribed field of action. It is true | 


THE STORAGE BATTERY In PRACTI- 
CAL USE. 


The Means Adopted te Apply the Faure 
Accumulator to the Affairs of Life. 








THE GENESIS OF THE ACOUMULATOR—THE DIF- 
FERENCE BETWEEN THE PLANTE AND THE 
FAURE—THE CONDITION OF STORAGE BAT- 
TERIES AND FUTURE  POSSIBILITIES——THE 
THEORY UPON WHIOH IT IS CONSTRUCTED AND 
JUST HOW IT WORKS—THE ELECTRICAL TRAIN 
—THE STREET CAR—THE TRICYCLE—THE MA- 
RINE LIGHTS—THE SEWING MAOHINE—THE 
CUTTING MACHINE—THE PRINTING PRESS— 
THE TURNING LATHE, 








|may be looked upon as a 


thoroughly 


Among the great discoveries in electrical | economic success, but we have the assurance 
\of the most eminent electricians that the | rected and controled. 
| chences of this, judging from the progress 


science, the secondary battery may safely be 
said to tower head and sheulders above all 


| its motions and its power can be easily di-| by the thickness of the 


| 


leaden plates. 
Faure gives to his couples an almost unlimi- 


So interesting a contrivance cannot fail to | ted power of accumulation by covering the 
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electrodes with a layer of spongy lead. In 
a pile of seventy-five kilogrammes he is able 
to store a quantity of energy sufficient to 
furnish a horse-power for an hour. 

The chemical changes which take place 
during the charging and discharging of the 
storage battery have been the subject of 
contention amongst chemists and 
physicists. Some are of the opinion that 
lead sulphate plays an important part, others 
that no chemical change of the sulphate 
occurs either in the charging or discharging 
of the plates, and finally, it 1s asserted, that 
much of the storage effect depends upon the 
occlusion of oxygen and hydrogen gases by 
the positive and negative plates, or by the 
active material therein. Prof. Frankland, an 
eminent authority, was convinced, after a 
series of careful examinations, that occluded 


much 


BLECTRICAL REVIEW. 


hydrogen gases begin to be discharged from 
the plates ; that is to say until the current is 
occupied exclusively or nearly so, in the 
electrolysis of hexabasic sufphuric acid ex- 
pressed by Burgoin in the following equa- 


tion : 
Elimina- Elimin- 
ted ted 
on-+ plate on—plate 
50,0 .= SO, +30 +3H, 


Sulphuric 
acid anhydride 
The sulphuric anhydride 
combines with water, of course, and regen- 


Sulphuric 


immediately 


erates hexabasic sulphurie acid : 

SO, +°OH,=SO0O,H,. 
Prof. Frankland 
of the acid con- 


On discharging the cell, 
says, the specific gravity 
tinually decreases until the discharge is fin- 





poses one molecule of lead sulphate on the 
positive plate, producing one molecule of 
lead peroxide and one of sulphuric anhy- 
dride, the latter instantly uniting with three 
molecules of water to form hexabasic acid. 

These are the chemical changes which are 
said to occur during the discharge of a stor- 
age cell: 

ist. The electrolysis of hexabasic sulphu- 
ric acid, as in charging. 

2d. The reconversion of sulphuric anhy- 
dride into hexabasic sulphuric acid, as al- 
ready described. 

3d. The chemical action upon the coating 
of what was before the positive plate or elec- 
trode, but which now becomes the negative 
plate of the cell—that is to say, the plate 
from which the positive current issues to the 
external circuit : 
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tains at that moment ; and if the duty of the 
cell is known, the amount of energy stored 
will also be thereby indicated. 

Thus in the case of 2 cell containing seven 
quarts of dilute sulphuric acid, each increase 
of .005 in the specific gravity of the dilute 
aci.l means a storage of energy equal to 20 
amperes of current for one hour obtainable 
on discharge. 

THE ELECTRICAL TRAIN. 

The advantages which electricity possesses 
over steam in railway transit are so apparent, 
as to be immediately acknowledged when 
brought to the notice of the intelligent. 

As regards the feasibility of the electric 
railway, we may observe that the system was 
introduced by Dr. Werner Siemens, of Berlin, 
and has now been successfully worked with- 
out any interruption for nearly two years on 








gases play, practically, no part in the phe- 
nomena of the storage cell. 

With regard to the function of red sulphur 
in storage batteries he observed that during 
the so-called formation of a storage cell a 
very large amount of sulphuric acid disap- 
pears from the liquid contents of the cell ; 
indeed 
drawn. The acid so removed must be em- 
ployed in the formation of insoluble lead 
sulphate upon the plates, which, in fact 


soon become coated with a white deposit of | 


sometimes the whole of it is with-, 


Fig. 1 —Train Run py Faure ACCUMULATORS. 


ished, when it is found to have sunk to 
about the same point from which it began to 
increase during the charging. Hence, he 
says, it is evident that, during the discharge 
the lead sulphate, which was continuously 
decomposed in charging, was coutinuously 
reformed in discharging. 

Thus, as will be seen, the principal, if not 
the only, chemical changes occurring during 
the charging of a storage battery would seem 
to be the following : 

1st. The electrolysis of 


hexabasic  sul- 














Fig. 3.—E.ectric TRrIcycie. 


the salt, formed equally upon both positive 
and negative surfaces. This visible deposit 
is, in the opinion of Prof. Frankland, how- 
ever, very superficial, and does not account 
for more than a very small fraction of the 
acid, which actually disappears from solu- 
tion. The great bulk of the lead sulphate 
cannot be discovered by the eye, owing to its 
admixture with chocolate-colored lead per- 
oxide. 


Unless the coated plates have been pre- | 


viously immersed for several days in dilute 


sulphuric acid, this disappearance of acid, | 


during their formation continues, he found, 
for ten or twelve days. At length, however, 
as the charging goes on, the strength of the 
acid ceases to diminish, and soon after- 
wards begins to augment. The increase 


|phuric acid according to the equation al- 


ready given. 
2d. The reconversion of sulphuric anhy- 
dride into sulphuric acid. 
3d. The chemical action on the coating of 
the + plate: 
80,P)+0+'0OH, =P)0,+S80,H, 
lead sulphate. Lead peroxide. 
Hexabasic sulphuric acid. 
4th. Tae chemical action on the coating 
of the negative plate : 
| SO,P)+H,+,0H,—P)+80,H, 
Lead sulphate. Hexabasic sul- 
phuric acid. 


| The initial action, the professor says, in 


| the charging of a storage cell, is the elec- | 


trolysis of hexabasic sulphuric acid, each 
molecule of which throws upon the positive 
plate three atoms of oxygen, and upon the 


continues until the maximum charge has| negative.plate six atoms of three molecules | 
been reached, and abundance of oxygen and! of hydrogen, Each atom of oxygen decom-| tion of its full charge which the cell con- 


| discovered by Prof. Frankland. 


PbO,+H,=—PI6+OH,, 

Lead peroxide. Lead oxide. Water. 

The lead oxide thus formed is immediate- 
ly converted into lead sulphate : 

PLO +SO,H,=S80,P)+ ,OH,. 

4th. The chemical action upon the coat- 
ing of what has now become the positive 
plate of the cell : 

P}+0+S80,H,=S80,P)+,OH,. 

Then in discharging, as in charging a stor- 

age cell, says the professor, the initial action 


is the electrolysis of hex»basic sulphuric 








a lime at Lichtefelde, near Berlin, also at the 
Lauckerode collieries for mineral traffic, and 
recently at several other points, as in England 
and on the continent with gratifying results. 
The largest application of the principle was 
effected in the north of Ireland. where Port- 
rush and Bushmills were connected by means 
of an electric line six miles in length with 
gradients of one in thirty-eight. So success- 
ful did this line prove, that it has recently 
been extended six miles further, and the 
power necessary to operate the dynamo, 





Fie. 2.—ELectricat STREET Car. 


acid. The oxygen eliminated on the posi- 
tive plate reconverts the reduced metal of 
that plate into lead oxide, whilst the hydro- 
gen transforms the lead peroxide on the 
negative plate into the same oxide, which in 
both cases is immediately converted into 
lead sulphate by the surrounding sulphuric 
acid, thus restoring both plates to their 
original condition before the charging be- 
gan. 

An ingenious means of estimating the 
charge in a storage cell was quite recently 
The speci- 
fic gravity and consequent strength of the 
dilute sulphuric acid of a ‘‘formed”’ cell 
being known in its uncharged, and aiso in 
its fully charged condition, it is only neces- 
sary to take the specific gravity of the acid, 
at any time, in order to ascertain the propor- 


which heretofore was obtained by the use of 
coal is now collected from a waterfall in the 
vicinity of one of the termini of the road. 

A temporary electric railway was establish- 
ed by the late Dr. C. W. Siemens, at Paris, 
in connection with the electrical exhibition of 

| 1881, and in this line 95,000 passengers, 
}it is said, were conveyed within the short 
period of seven weeks, At the recent Vienna 
exhibition a very successful line of electrical 
railway was also established, and the Messrs. 
Siemens have recently taken contracts to 
build several electrical railways; one of 
these being an underground road to run be- 
tween Charing Cross and Waterloo Station 
in London. 

As is well known, there are several descrip 
tions of electric railways. These may be. 
| divided into two classes. 1st.—Those which 
| pick up electrical energy from one or both 
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rails, from a third rail, or take it from a con- 
tact-motor running on a suspended rail over- 
head. 2nd —Those which carry their own 
power with them in the shape of storage 
batteries. 

This latter is the most unique, the most 
convenient, and, it is safe to say, the less 
likely to get out of order. When the cost of 
insulating or isolating the electric main, and 
the liability to annoying interferences in a 
long line are con-idered, it will be seen that 
the independent motor system is likely to 
prove the most efficient 

Fig. 1 represents a train in convoy of such 
a motor ; the system being one recently de- 
vised under the auspices of the Faure Accu- 
mulator Company, in Paris, and soon to be 
established in the suburbs of Paris. 


BHLECTRICAL REVIEW. 


3 


magoet is drawn toward a piece of iron with | electricity instead of by horses; yet. so in-| pense of speed in the ratio of about 20 to 1, 
a force precisely equal to that with which it | geniously are the accumulators packed away | the motor wheel making 1,200 revolutions 
draws the iron to itself, and «a contemporary | that the car moves without its means of pro-| per minute when a specd of eight miles an 


of his demonstrated that the same law held 
good also for the force of electric attraction, 
an electrified body drawing a non-electrified 
one to itself, and being itself attracted with 
an equal and oppositely directed force. 

The electric motor is especially adapted for 
railway purposes. The only motors which 
can at all compete with the storage battery, 
are thore driven by the expansion of gas 
which ix stored under a tremendous pressure 
and are thus, as may be imagined, extremely 
dangerous. The storage battery may be said 
to po sess no clement of danger, its parts are 
few and easily handled. Therefore it may 


| be said to be unrivalled. 
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As may be supposed, the leading car isthe 
motor. The accumulators are stored under 
the seats of this, the current being com- 
municated by insulated wire to a Sicmens’ 
dynamo machine. This dynamo is made to 
act like a motor, and is connected with the 
axle of the wheel, The power of the accu- 
mulators is capable of supplying a constant 
motive force to the train for seven successive 
hours. The action of the motor may be re- 
versed at will, and by an ingenious contriv- 
ance, the power may readily be increased or 


Fig. 6.—MaAniIxeE 


LATHE. 


AS another evidence of the peculiar fitness 
of the electric motor for railway service is 
the fact that the rae of speed at which it 
may be driven is practically unlimited, being 
stayed only by reason of air resistance, heated 
bearings, and friction of machinery. 

Singularly enough, though taking up but 
little room, which is always limited in a rail- 
way train, the electric xccumulators are very 
heavy, which heaviness, as we know, is a 
necessity in a railway motor, in order to fur- 
nish its ufficient adhesive force upon the rails. 








Fie. 7.—ELectricaAL PRINTING PREss. 


diminished, by adding to or taking from the 
number of cells by means of an ordinary 
electric switch. By breaking the circuit, the 
motive power is stopped, and the brake being 
then applied, the car is quickly brought to a 
stand-still. 

The compactness of the secondary battery, 
its fecundity and its tractability, as one might 
say, make it peculiarly adaptable to pur- 
poses of locomotion. Its further develop- 
ment from the Planté type, due to the genius 
of Faure, an astonishment to the 
scientific world. 

The great fundamental principle of mechan- 
ical science laid down by Newton, to the 
effect that to every action there is a contrary 
and equal reaction, is notlimited to the recoil 
of a gun, or the retarn of a bent spring, but 
it is true also of chemical action as the stor- 
age battery proves. Newton found that the | 


was 


A locomotive, for example, must 
weight, in order that its wheels shall exert 


the necessary adhesive force upon the rails; | 
In 
| as is the bicycle. 


say, about five hundred pounds per ton. 
other words, the adhesive power must exceed 


the tractive force or the wheels would slip. | 


This being the case locomotives are usually 
from twenty to thirty-five tons, not including 
tender, and incline engines are about forty- 
five tons. 

The train shown in Fig. 1 is not intended 
to be run on a main line, for as yet we have 
not demonstrated the advantages of electricity 
over steam in long lines of road, but, if the 
rate of improvement which has obtained dur. 
ing the past two years shall be continued in 
the future, there is reason to believe that it 
will be at a no distant day. 

ELECTRICAL STREET CAR. 
Fig. 2 represents a street car operated by 


pulsion being apparent to the eye. . The ac- 
cumulators are packed away under the seats, 
aspace of which mthese vehicles usually no 
| use whatever is made. The ear, with accu- 
| mulators, weighs about 415 tons, and when 
| loaded with forty passengers, there is a total 
weight of about 1°4 tons on each wheel. A 


the daily cost of such acar, not including firgt 
cost and wear and tear, at 6s, 3d. (English 
money) against 26s., the daily cost in Eng- 
land of two horses. 


This car moves along noiselessly, and is 








have | 


sasily controlled by one man, standing on the 





computation made by a good authority puts | 








hour is attained. 
The secondary battery is carried on a plat- 
form below, hung from theframe work. At 
|one side of the rider is a small horizontal 
disk, called a commutator, resembling some- 
what a switchboard in appearance. 

By working this, the cells of the battery 
are turned on or off at will, and, as the full 
power is attained only by passing through 
all the intermediate powers, there are no 
shocks or sudden starts. Supported on rods 
on either side in a convenient place for read- 
|ing is an arm-meter for measuring at every 
| moment the main currentand a volo-meter for 
showing the electro-motive force between 











. SI*Re 
Evectrric Liqut. 


front platform, as will be seen in the sub- 
joined cut 

Like the electric motor, which pulls the 
train behind it, the batteries in this street car 
must be occasionally recharged at conveni- 
ent stations ; a strect car can be readily 
charged to run seven hours, and a motor for 
train can furnished with power for 
even a longer period, if necessary. 


a be 


THE ELECTRIC TRICYCLE. 


For some time the tricycle has been popu- 


Fie. 5.—ELEc 


TRICAL SEWING MACHINE. 


the two terminals. Above the arm-meter 
and volo-meter are two incandescent lamps 
of four candle power each. These are, of 
course, generated from the storage battery. 
The brake and the rack and pinion steering 
apparatus are of the usual pattern. 

The motor employed in this tricycle, 
weizhing forty-five pounds, is, as a matter of 
fact altogether too powerful for the amount 
of power required, The battery itself 
weighs one hundred and tifty pounds, and 
contains energy equivalent te two one horse- 
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lar in England and France. Having three 
wheels, as its name would imply, it 
adapted for general use and requires but lit- 
tle skill to manage, being worked by pedals, 


is 


The Faure Accumulator Company have 
begun to build tricycles with storage batter- 
ies neatly fitted to them, so that all the rider 
or riders, for they hold two persons usually, 
have to do is to steer their vehicle, the bat- 
tery, which is packed under the seat, fur- 
nishing the required power to drive the 
wheels. 

Fig. 3 is an accurate illustration of the 
electrical tricycle. To the side of one of the 
wheels (44 inches in diameter) is attached a 


smaller toothed wheel, having 248 teeth ; | 


this, geared with a pinion of twelve teeth, 
is connected directly with the motor itself. 


The motor. therefore. gains power at the ex- | 





Curtrnc MAcnIne 


| power hours, or to one horse-power for two 
hours, or to one-half horse-power for four 
hours. 

ELECTRICAL CUTTING MACHINE. 

Fig. 4 represents the storage battery or 
accumulator driving a cutting machine, thus 
relieving the operator of the task of work- 
ing the treadles, a work requiring, especially 
ina woman, great physical endurance. Itis 
no more fitted for women than plowing or 
other manual labor. Yet, if it were not for 
the introduction of this admirable accumu- 
lator women would continue to operate 
these heavy cutting machines at the expense 
of their healths. 

THE ELECTRICAL SEWING MACHINE, 
Fig. 5, like Fig. 4, represents a ma- 
chine, which, though heretofore working 
| with the feet, is made to run without any 
wapual labor whatever, 
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ELECTRICAL MARINE LIGHT. | 

In the case of steam vessels with a surplus | 
supply of power, a dynamo of sufficient | 
power to generate good lights, ether head- 
lights or side-lights can always be worked. 
On sailing vessels, however, it is another 
matter. Owners are not likely to put a 
steam-engine and engineer aboard expressly 
to supply powerful head or side-lights. 

The present condition of the Faure electric 
accumulator obviates this difficulty. Mas- 
ters of sailing vessels can put aboard a few 
electric accumulators, and, without the 
aid of an engineer, they can obtain powerful 
head and side lights. There need be no 
climbing up in the rigging either, every atter- 
noon, to set lamps. The lights can be fixed 
and all that is required of the master is to 
turn on the current from the accumulators 
and the lights are aglow. Only those who 
have been to sea and are aware of the dangers | 
in thick or dark weather, caused by weak 
lights, so weak some of them are that the 
look-out of an approaching ship cannot see 
them until he has nearly run them down— 
only sucha person can appreciate what a 
boon a good strong head-light and two side- 
lights of clectricijy would be to the mariner. 

ELECTRIC PRINTING PRESS. 

The small printing press is one of those 
mechanisims to operate which soon tires a 
man, and yet does not perform a sufficiently 
valuable service to warrant the purchase of a 
steam-engine, and the employment of an 
engineer. 


As will be seen in Fig. 7, the printing ma- 


| light. 


BHLECTRICALT, 


. ; ; #8 . . | 
mittee gave a public hearing, at which the 


petitioning company and any who desired to 
oppose the granting of their request were 
notified to appear. The American Electric 
and Illuminating Company was represented 
by Col. Spooner, member of Congress from 
the Providence district, who urged the grant- 
ing of the petition, and offered a large 
number of letters, and the evidence of 
prominent gentlemen present, as to the 
character of the light, the responsibility of 
the company, and its straightforward and 
like method of its 


business conducting 


affairs. 
strant, the Rhode Island Electric Light Com- 


in the city of Providence. 
against the merit of the Thomson-Houston 
He offered nothing against the station 
which, as we know from disinterested persons 
in whose judgment we have implicit confi- 


ment. He could not raise any question as to 
possible obligations for damages falling upon 
the city, because the petitioning company 
offered to give any desired bond, with suri- 
ties satisfactory to the city council, holding 


Finding no opportunity for attack in any of 
these directions, he attacked the personal 
character of President Goff and other officers 
of the American Electric and Illuminating 
Company, on charges long ago exploded and 
disproven, concerning their connection with 





chine may readily run by the Faure accu- 
mulator. Any man who has sufticient in- 


telligence to be entrusted with a printing | The facts in this case have been rehearsed in | 


machine, can easily handle the apparatus of 
the electrical accumulator, for it only requires 
being turned on and off, and a few instruc- 
tions regarding the regulator. 

THE ELECTRICAL LATHE. 

In small shops, where the item of coal and 
the pay of an engineer is seriously felt in the 
pay account, the electric accumulator will 
perform a valuable duty. As shown in Fig. 
8, it may be connected, by means of belting, 
with a lathe and thus the engine and engi- 
neer may be dispensed with. 

A wire coming to the shop from the neigh- 
boring electrical station can be made to re- 
charge the accumulator when its power shall 
have become exhausted. No doubt, the day 
is not far distant when electrical supply sta- 
tions will be established in the large cities, 
and, being connected with all the small work 
shops and other establishments requiring 
power, will do a good business in furnishing 
it. The tricyclist and the owner of the elec- 
tric-launch also, may, by means of a wire 
brought down to the river side or the curb- 
stone, be enabled to obtain, at any time, a 
new supply of electric energy. 

——__—_ 1 q@pe—_— 
Questionable Methods of Opposing Elec- 
tric Light Competition in Providence, 

R. I. 


We have from time to time commented on 
the energy with which the American Electric 
and Illuminating Company has prosecuted 
its business of putting Thomson-Houston 
electric lighting plants into various New 
Englaud cities, and commended its vigorous 
methods of dealing with competitors. We 
have noted the opposition with which it 
has been met in establishing a plant in 
Providence, and have informed ourselves as 
to the facts in the case. 

It seems that this company, some months 
since, leased a building in Providence suita- 
ble for an electric light station, equipped it 
with steel boilers of two hundred horse- 
power, four Armington & Sims engines of 
fifty horse-power each, and the necessary 
dynamos, lamps, and other electrical appli- 
ances for a full two hundred light plant, ex- 
pending in actual cash over sixty thousand 
doliars in the work, every dollar of which 
has been paid. Having shown its good faith | 
in this Substantial way, it applied to the City 
Council for authotity to run its wires over a 
designated route in the city. Its petition 





was referred to a joint special committee of 
both branches of the City Council, and on 


the American Electric Light Company, of 
Massachusetts, a corperation long defunct. 


these columns. Concisely stated, they are 
that Mr. Goff, by false representations made 
to him, was induced to become vice-president 
of this defunct corporation, that he was con- 
nected with it just twelve weeks, that at the 
end of that time he discovered that he and 
his associates had been duped, that he ex- 
posed those who had deceived him, and that, 


property, amounting to about $40,000 in buy- 
ing back stock from people who were led to 
invest in it because of his connection with 
the company. 

Further, as evidence that it was he who 
was really the victim,?we long ago published 
a letter to Mr. Goff from Mr. Rowland R. 
Hazard, president of the Gramme Associa- 
tion, which investigated the matter thor- 
oughly. In justice to Mr. Goff, we reproduce 
it here: 

Office of the GRAMME ELECTRIC COMPANY, } 
115 Broadway, N. Y., May 9, 1882. ) 
Epwarp H. Gorr, Boston: 

Dear Sir,—I acknowledge receipt of your 
favor of May 3d on the following day, and 
beg now to thank you for the very full and 
satisfactory report which you make of the 
proceedings of your late associates, which 
fully confirmed our latest advices and 
opinions. We have taken the liberty of 
transmitting copies of your letter to the 
several constituent companies, and shall take 
every opportunity in the future, as we have 
in the past, to expose the business methods 


organized by the same managers, and hope 


expenditure and service. 
Yours very truly, 
ROWLAND R. HAZARD, President 


dispatch from Providence, purporting to givea 


introduced in favor of the petitioning com- 
pany, but carefully giving all the false state- 
ments made by the counsel for the opposing 
company in Providence, and so worded as to 
give the impression to the casual reader that 


same with the American Electric Light 
Company of Massachusetts, a corporation 
long defunct. 


that some one was at the _ pains 





Wednesday of last week, Nov. 21, that com- 


and expense to send 


Col. Douglas appeared for the only remon- | 


pany, which has a Weston plant in operation | 
He said nothing | 


Cence, isamodel of construction and arrange- | 


the city harmless in the event of any damage | 
arising from the introduction of their light. | 


to the last dollar, he expended his private | 


It was noted as a singular coincidence that on | 
the morning after the hearing in Providence, | 
there appeared in the Boston Journal a special 


report of the hearing, which was garbled and | 
distorted by omitting nearly all the evidence | 


the petitioning company was one and the | 


And it was further noted | 


hundreds | 
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of copies of this issue of the Boston Journal, 
with the false telegram marked, to prominent 
people in all the cities in New England in 
which the American Electric and Iluminat- 
ing Company has or is establishing plants, 
with the evident purpose and intent to injure 
it in the eyes of its patrons and friends. 

It was to be expected that the competing 
company would oppose the introduction of 
the Thomson-Houston lights to compete with 
own. Had it confined its efforts to 
honorable methods, and had the opposition 
been confined to the city of Providence, 


its 


where the contest was in progress, there 
would be no word of criticism from us. But 


its course of attack was unworthy and dis- 
honorable, because founded statements 
long disproven, and its case was weak be- 
cause based on personal calumny. And the 
sending of a garbled dispatch and its wide- 


on 


spread circulation in selected cities marked, 
and addressed personally to gentlemen identi- 
fied with the companies using the Thomson- 
Houston light, leaves somebody in a position 
| so contemptible that it is beneath criticism. 


Electric Lighting in Railroad Cars, 


It is claimed that the problem of lighting 
| railroad cars by electricity has arrived at a 
practical solution in England. .The ‘‘ Chees- 
wright railway electric light” is actually in 
partial operation on the Great Northern Rail- 
| way, and carriages are being fitted for it on 
the Southwestern and Great Eastern and some 
| other lines. It dispenses wholly with steam 
| engine and dynamo for its supply, and de- 
| pends solely on the old voltaic battery with 
| certain novel combinations of the elements. 
| An exhibition of this system took place last 
| month at the offices of Mr. William Gammon, 
Manager of the South Wales Department of 
the London and Southwestern Railway. Six 
incandescent lamps, of about six candle- 
power each, were suppliéd from a battery of 
nine cells, and they gave an excellent steady 
light. A number of gentlemen interested 
in the lighting of railway carriages, which is 
the leading object of the patentees, were pres- 
}ent and expressed decided satisfaction with 
the steadiness and brightness of the light, 
and the extreme simplicity of the apparatus. 
| It was stated that eighteen of these lamps, 
equal to 160 candle-power, suffice for a Pull- 
man car, that the whole weight of the battery 
would not exceed three and one-half hundred- 
weight, easily carried beneath the vehicle, 
and that a single charge would last from 
twenty to twenty-five hours. The current 
can be switched on and off with ease, so as to 
light or extinguish all the lamps of a car- 
riage, or, if connected, of a whole train in- 
stantaneously. A single installation for a rail- 
way carriage would cost from $50 to $60, 
| which is said to be not more than the first 
cost of gas. It is claimed further by Mr. 
Zohrab, the engineer in charge of the appa- 
ratus, that the elements employed can besold 
| after they have done duty in the battery as 
chemical compounds, for as much value 
the cost in the first instance, and that the 
price of working would not be more than 
that of gas, and for a superior light. 


as 


of which you are one of the numerous victims. 
We are looking after several of the companies | 


New Mode of Insulating Wires. 


that you may find some responsible person | 
to hold for the pretences which induced your 


M. C. Widemann has communicated a 
| novel mode of insulating telephone wires to 
|the French Academy of Sciences. Having 
| used Nobili & Becquerel's process for color- 
| ing metal by baths of plumbates and alkaline 

ferrates, M. Widemann observed that the 
colored coating resisted galvanic action. The 
skins of peroxide of lead or iron served as in- 
sulators, like a layer of india-rubber or gutta- 
percha. The method of preparing the skin 
is simple, and the cost small. It suffices to 
prepare a bath of plumbate of potash by dis- 
solving 10 grammes of litharge in a litre of 
| water, to which has been added 200 grammes 
of caustic potash, and boiling it during half 
an hour. The mixture is then allowed to 
| rest, is decanted, and is ready for use. The 
|metal wire to be coated is attached to the 
positive pole of the battery, and, with a small 
| electrode of platinum attached to the nega- 
tive pole, is plunged in the bath. Metallic 





lead in a finely divided state is precipitated 
at the negative plate, and peroxide of lead is 
deposited on the wire, with all the successive 
coloration of the spectrum. The insulation 
is only perfect when the wire has reached its 
last tint; that is a black brown. A wire thus 
covered is very highly insulated, and the fact 
is well worthy the attention of electricians 
and instrument makers. 
———_ > 
A New Mode of Reduction — Electrical 
Agency Employed. 





The invention of Mr. Stephen Henry Em- 
mens, of Soho Square, in the county of 
Middlesex, actuary, ‘‘Improvement in the 
reductioa of the metallic ores,” relates to the 
electrolytical reduction of metals from their 
ores, and is designed to effect this by the 
electrolytical decompositiun of solutions of 
the salts of sodium, or other chemically 
equivalent salts in the presence of such ores. 

The ore is prepared for treatment by break- 
ing it down to a coarse powder or other suit- 
able size, according to the nature of the ore; 
and then calcined with or without the addi- 
tion of coke, alum, coal, charcoal, or other 
reducing material; but in some cases this 
calcination may be omitted without ma- 
terially interfering with the success of the 
operation. 

After the ore is prepared as above men- 
tioned, it is placed in one compartment of a 
tank of any suitable material and size, and 
divided into two compartments by means of 
a porous diaphragm or partition. Each com- 
partment is further provided with an elec- 
trode, or electrodes of carbon are disseminated 
throughout the ore in order to obtain a 
greater uniformity of action. The tank is 
then filled with a solution of sodic chloride, 
sodic nitrate, or both combined, and the elec- 
trodes are connected with the poles of a gal- 
vanic battery or dynamo, in such a fashion 
as to cause an electrical current to flow 
through the tank, from the ore to the oppo- 
site extremity. Nascent chlorine, or nitric 
acid, ora mixture of the two, is thus evolved 
in the ore compartment, and acts on the 
metals contained in the ore and gradually 
dissolves them, its action being in some 
cases assisted by a jet of steam, or other 
source of heat, 

At suitable intervals the liquors are drawn 
off from the two compartments and are 
mixed together, in which case the metals in 
solution are precipitated, by means of the 
alkali derived from the electrolytic decom- 
position of the original salt; and then the 
supernatant liquid is ready to be used again 
for the treatment of a fresh parcel of ore. 
The ordinary method may be employed if pre- 
ferred, orthe metallic solution may be electro- 
lytically decomposed. Sometimes the ore is 
put in a porous tank or casing, placed in an 
outer tank, and sometimes I simply place the 
ore at the bottom of a tank and fix the negative 
electrode in the supernatant fluid. In this 
latter case, which is especially suitable for 
ores containing gold and silver, Mr. Emmens 
prefers to place a receiver under the negative 
electrode, to catch any metallic deposit that 
may drop away from such electrode; and I 
furthermore add some potassic cyanide or 
sodic hyposulphite to be working solution 
where the extraction of gold or silver is de- 
sired. In some cases the preliminary furnace 
reduction of the ore is carried to the extent 
of producing a regulus, which is then con- 
nected up as an anode in the reduction tank, 
and proceed as before mentioned. In cases 
where metallic compounds are formed of a 
nature to remain wholly or partly undissolved 
in the tank, the ore is lixiviate with any suit- 
able liquid, in order to remove such com- 
pounds. 

—e 


Solar Potential. 





Sir W. Siemens has promulgated the hy- 
pothesis that the sun possesses a high electric 
potential, which possibly produces the phe- 
nomenon of the zodiacal light. He accounts 
for the rise and maintenance of this potential 
by friction of the matter, which, according 
to his theory, having been dissociated by the 
light and heat rays emitted from the sun 
flows in from cosmical space to its pola 
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regions. This would, afier condensation had 

set in, again undergo combustion and then 

flow towards the sun’s equator. In doing 
this it would be electrified by friction with 

the rotating body of the sun, and then be 

diffused afresh in cosmical space, in its elec- | 
trified state, by the centrifugal force of the 

rotation. If this theory be correct, it follows | 
that the phenomenon is similar to the electri- | 
fication of the apex of the Egyptian pyramids | 
by the whirling dusts of the desert. As it | 
must be also assumed that the connection ex: | 
tends far beyond the orbits of the planets, | 
the body of the sun must be regarded as 

having an electrical potential with respect to 

these, and acting distributively upon them. 

According to Dr. Werner Siemens, in a re- 

cent article in the Sitzwngsherichte der Kinig- 

lich preussischen Akademie der Kissenschaften 

zu Berlin, this supposition of a solar electric 

potential would explain some puzzling ter- 

restrial phenomena. If true, it follows that 

the calculated ratios of the masses of the sun 

and planets to that of the earth would be 

changed. These alterations would be sensi- 

ble, especially in the case of the small planets 
and satellites, since electric force is a func- 

tion of the surface. The paths of the planets 

would not be interfered with if electric force 

were added to gravity, because electric attrac- 

tion also varies inversely as the square of the 
distance. The disturbing influences exerted 

by the planets on each other's path wouldg 
on the other hand, be changed, if gravitation 
were diminished by electric repulsion. Per- 
haps, says Dr. Siemens, it is reserved for 
astronomy to prove the existence or non- 
existence of electric potential on the sun by 
the perturbations of the path of Mercury.— 
Engineering. 

> 
The Vienna Electrical Exhibition. 





The Electrical Exposition closed Novem- 
ber 3, and it is the general opinion of experts 
who have attended its sessions that much 
progress has been made in the field of elec- 
trical research and experiment. In the sec- 
tion of the scientific commission, specially 
occupied with measurements of the work of 
dynamos, arc and incandescent lamps, etc., 
the measurements of electrical energy are in 
the particular charge of the delegate from 
Portugal, Dr. Antonio dos Santos Biegas, 
Professor of Philosophy in the University of 
Coimbra. The commission is also engaged 
in measurements of motors, boilers, telegraph 
apparatus, telephones, microphones, etc. 

It is reported that the Swan United Elec- 
tric Light Company will bring several suits 
against the Edison Company for infringe- 
ments of Austro-Hungarian patents on incan- 
descent lamps. The Swan people assert that 
Edison is not the prior inventor of the in- 
candescent lamp. 

Prof. A. von Waltenhopen gave, a few 
evenings since, a popular scientific lecture 
on magnetism and induction, and Dr. Wer- 
ner Siemens gave a very interesting address 
on the electrical locomotive. He declared 
that the invention is by no means new, as 
only a quarter of a century after the in- 
vention of the voltaic pile it was proposed to 
use electricity as a motive pewer. Both 
steam and electricity are yet imperfectly ap- 
plied to locomotives, and time alone can per- 
fect their use. In 1878 the first electrical 
railway was actually built and operated fora 
coal mine by Siemens & Halske. For long 
lines of railway, Dr. Siemens says, with 
heavy trains, electricity can never be used 
with good results, but for connections be- 
tween important centers in cities it will be 
valuable. An electrical railway can be built 
very cheaply, and it will have the advantages 





of the absence of smoke, steam and noise in 
acity. The light cars can run very quietly, 
and an elevated structure could be built very | 
light and ornamental, and would speedily | 
take the place of horse-cars and omnibuses. | 
Dr. Siemens calculates the cost of running | 
an electrical car at the rate of ten cents for | 
each four miles. The lecture was given in | 
the theater of the Exposition, and all the | 
seats were filled, all the most eminent scien- | 
tists here being present. 

Mr. Herring, of Philadelphia, and Prof. | 
Voit, of Munich, have been making photo- | 
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metric measurements of incandescent lamps. 
Novelties in the line of incandescent lighting 
are daily coming in, such as ‘‘electric flow- 
ers.” A wiuter garden in the central cor- 
ridor shows a cornflower lighted from an ac- 
cumulator, a large bouquet lighted by Swan 
lamps, ete. 

Wagner's electrical agioscope, an appa- 
ratus for exhibiting photographic views by the 
electrical light, has attracted much attention. 

The Hofrath Stephan, President of the 
Scientific Commission, gave an interesting 
address on the 14th, on the work of the com- 
mission, alluding to the abandonment of the 
old system of giving medals, and the substi- 
tution of certificates of results. In speaking 
of the inspection of dynamos, he said that 
they should be specially examined with 
reference to work performed; as to the loss 
of energy by friction and heating, etc. As 
regards incandescent lamps, he says light 
and heat are the work performed, but light 
is the sole result desired. The measurements 
will be as regards current consumed per 
horse-power and amount of light estimated 
in standard candle-power. He showed that 
the increase of light at a high candle-power 
is greater than the increase in horse-power. 
Thus, if .04 horse-power be required to run 
u 10-eandle lamp, only about .08 horse-power 
is required to run a 50 candle-power lamp. 
This shows that an incandescent lamp is an 
economical lighting agent of high candle- 
power, providing it can stand the current; 
therefore, it should be the aim of electricians 
to construct the lamps to that end, and to 
overcome the difficulties in the way of mak- 
ing lamps of high candle-power. He gave 
an interesting example of the economy of 
electric lighting as compared with gas. 
One horse-power 1s required to run twenty 
lamps as they burn in the theater, while a 
standard gaslight of 15 candle-power con- 
sumes in one hour 141 litres of gas, which 
requires a theoretical power of 1} H. P. 
He says that a large part of the gas is con- 
sumed in furnishing dark heat, and only a 
small part in giving light; in other words, 
gas heats much more than it illuminates, 
while the reverse is true of the electric light. 

Many accumulators are exhibited, and 
their operation is being accurately measured, 
with regard to charging and discharging. 
Wired motors are also exhibited, with respect 
to their employment in charging storage 
batteries, and Mr. DeCalu gave an interesting 
lecture on this topica few evenings since. Mr. 
Fleish Von Marscow lectured on animal elec- 
tricity, illustrating it with experiments with 
the nerves of a frog, recalling Galvani’s earli- 
est experiments. One of the most interesting 
of these tests was connecting the nerves with 
a telephone wire. When harmonious sound 
waves were passed through the wire, there 
was no motion of the nerves, but broken 
waves produced contractions. In connection 
with this exhibition, Professors Mosebig and 
Moorhof spoke of the use of electricity in 
medicine.—Erchange. 
ome 
The Siemens Family. 





The late Ferdinand Siemens, of Hanover, 
had eight sons, of whom five are now living, 
all of whom are gifted with inventive genius. 
Under the firm-name of Siemens & Halske 
has been founded a vast establishment for 
the application of electricity and magnetism 
to the industrial arts. Werner established 
the pneumatic dispatch system in Germany; 
also the block signal system on railways. 
Three firms in Berlin, London and St. 
Petersburg are the common property of the 
brothers, Werner, William and Carl. There 
are numerous branch establishments all over 


| Europe, 


The London brother, William Siemens, is 
a joint inventor with Werner of the differen- 
tial governor for steam engines, and sole in- 
ventor of the double-cylinder air pump, and 
also of a celebrated water meter in use in 
this country and Europe. His greatest in- 
vention, jointly with his brother Frederick, 
is the regenerative gas furnace. He planned 
and has built the well-known cable steamer 
Faraday. 

Several Atlantic and other cables were 
manufactured at the great works of Siemens 





Brothers at Woolwich, and Carl Siemens 
laid the direct United States cable. He is 
not so much of an inventor, but has greatly 
aided his brothers in extending their inven- 
tions. He is at the head of the establishment 
in St. Petersburg, where is situated the 
Siemens’ large manufactory for telegraph 
apparatus. 


—— eg>e — 

A tall iron lighthouse, sixty feet in cireum- 
ference, has been erected at the Lighthouse 
Department station, in Tompkinsville, Staten 
Island, in which tests will be begun in a few 
days, of the practicability of using the electric 
light for lighthouse purposes. It is said that 
plans bave been prepared for a second electric 
light tower at Hell Gate, which would be 
placed on the shore opposite the one lately 
erected there, provided the first one proved 
a success. 

—- ie ——_———— 
The Daft Motor Tried on a Little Saratoga 
Railroad, 





A peculiarly-shaped, box-like structure, 
painted a bright red and surmounted by a 
brass bell, stood on the track of the Saratoga, 
Mt. McGregor and Lake George Railway at 
Saratoga yesterday afternoon. It bore on 
either side in gilded letters the word Ampere. 
A perpendicular board in front, which re- 
sembled in form the dashboard of a heavy 
farm wagon, was ornamented with two cir- 
cular registers bearing brass handles, and a 
series of black-handled stoppers, fitting 
between surfaces of brass. The driver's 
seat of this strange vehicle was large enough 
for only one person, and an iron lever, pene- 
trating the floor, stood perpendicularly 
beside it. All the machinery was covered 
from sight. Between the rails of the nar- 
row-gauge track upon which it rested had 
been laid a third rail insulated from its 
fastening spikes at each tie by a strip of 
vulcanized rubber. 

At 21g p. M. fifty gentlemen from New 
York who had been invited to witness an 
exhibition of the Daft electric railway 
motor, arrived. W. J. Arkell, general 
manager of the railroad, led them to a pas- 
senger coach near the end of the triple 
track. A spare, thin-featured man with fine 
reddish beard and white eye lashes mounted 
into the seat of the red-boxed electro-motor. 
This was Leo Daft, its inventor. 

The attention of the crowd was suddenly 
diverted by the strange actions of horses 
which happened at the street crossing to 
step upon the middle rail. One fell flat, 
aud others stumbled and then sprang as if 
they were struck with a whip. Mr. Daft’s 
employees touched with one hand the center 
rail and with the other the outer, to show 
that the current was harmless. Others imita- 
ted them. A sharp, tingling sensation in 
the finger tips was the only result. 

Mr. Daft turned a handle, and there was a 
rattle of ironin the box. He touched another 
handle, and the motor moved swiftly down 
to the car. A partial reversal of the lever 
at his side and the motion was suddenly 
checked. The buffer of the motor stood 
three inches higher than that of the car. 
They were tied together with a rope. 

‘‘Now, if half of you gentlemen will get 
out of the car,” shouted a young man, ‘‘ we 
will go ahead. This is only a trial test, and 
you can’t expect this little motor to draw 
such a load.” 

Nobody left the car. The half dozen who 
had climbed upon the motor kept their 
seats. 

«It’s only a question of the rope break- 
ing,” Mr. Daft said, and touched the levers, 
For an instant there was a harsh squeaking 
in the box of the motor, the rope straighten- 
ed, and, starting with a scarcely perceptible 
motion, the car moved, soon accelerating its 
speed. 

‘‘Our electricity,” Mr. Daft said, 
manufactured by a generating machine, 
operated by a twenty-five horse-power engine 
in the Gossamer works yonder, a quarter of 
a mile away. It is passed into the center 
rail by that insulated wire. It is a low 
tension electricity, manufactured by my 
generator. High-pressure electricity would 
kill horse or man who stepped on the center 


is 
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rail. The wheel underneath the motor 
takes up the electricity and passes it into the 
dynamo in the box. The electro magnets 
are set in motion, and small pulleys com- 
municate the power to the axles by larger 
pulleys on the latter, and at the same time 
convey the current to the outer rails and 
complete the circuit. This motor would 
draw thirty tons.” 
: > 
Exyria, Ouro, Nov. 12th, 1883. 
Editor Electrical Review : 

lnclosed please find three dollars for one 
year’s subscriptions to the Enecrrican 
REVIEW. 

Your journal is very full of interesting 
matter and keeps up with the advancements 
in the science. There is quite a disposition 
for all to dip in and develop something in 
the way of novelty, etc. ;and when they han- 
dle free electricity, I notice they do not 
always stick to the text when theory comprises 
the mass of the contrivance. There have been 
two articles in your paper lately, one on 
lightning rods applied to buildings, and those 
applied to oil tanks, and [ feel that neither 
contrivance will be found quite adequate in 
practice. There is a fundamental principle 
which is not always kept in view in these 
arrangements, and that is the fact that this 
form of electricity moves in a line and on the 
route of least resistance, and that that line 
is not always by the conductor supplied, but 
through comparatively a non-conducting 
substance. The relation of many tanks to a 
charged cloud is precisely the same as a dis- 
charging rod is to the charge inside the jar. 
As the cloud passes over the tank, the nega- 
tive element collects it, and pervades the 
tank, and is conducted to it by its large feed 
pipes which traverse the country; the tank is 
the knob, and the pipes or pores the the rod, 
and unless the superstructure of rods is very 
ample in conductivity, the tank will get a 
portion of a discharge from the clouds not- 
withstaading the rods, and that any charge 
given to the tanks from a cloud will travel 
over portions of of the tanks to the feed 
pipes, and so be lost in the earth through 
which such pipes travel. Surrounding a tank 
with lightning rods terminating in the earth, 
will not prevent the tanks being the conduct- 
ing factor. All attachments to a tank which 
terminate in the earth surrounding the tank, 
are all well in their way, but will not fur- 
nish the avenue of escape sought by the 
electricity. Respectfully yours, 

J. L. Frey, 
ANSWER : 

Mr. Finn’s statementin reference to portion 
of the electricity of a lightning discharge 
passing over an oil tank and its supply and 
delivery pipe, notwithstanding the applica- 
tion of lightning conductors around the tank, 
is correct. 

He has, however, not carefully read our 
article on Spang’s radial system of lightning 
conductors as applied to an oil tank. Mr. 
Spang provides for the passage of portion of 
the electricity over the tank and its supply 
and delivery pipes, and prevents elect- 
ric ares or lights being formed between 
the tanks and pipes, and the radial system of 
conductors shown and described, by electri- 
cally connecting them together, thereby pre- 
venting the ignition of gas between the tank 
and the radial system of conductors, 

The following extract from pages 50 and 
51 of Spang’s recent treatise on Lightning 
Protection should convince Mr. Finn and 
others that Mr. Spang fully understands the 
subject : 

‘The quantity of electricity contained in 
a lightning discharge between the cloudsand 
the earth is very great, and, owing to its 
great expansive action, a portion thereof will 
invariably flow over the material of the 
building and its metal pipes, etc.; and if the 
metal pipes and large or long metal masses 
about the building are disconnected from the 
radial system of lightning conductors herein- 
before described, the quantity of electricity 
flowing between the air-terminal conductors 
and the said pipes or masses may be sufticient 
to damage the intervening wood, brick, or 
other material of poor conductivity about 
he building, or injure the inmates of the 
building. 

‘The greater the number of metallic paths 
from the top of the building to the earth, the 
smaller will be the quantity of electricity 
passing over the wood, brick and stone of 
the building, which are safe conductors of a 
limited quantity of the electricity contained 
in a lightning discharge.”—Ep. 
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Telephonic. 


The Telephone in Fitchburg, Mass. 





Th: Fitchburg exchange, in this interest- 
ing cily, was opened on April Ist, 1880, about 
six-.months after the consolidation of the 
American Bell and Western Union interests. 
It was then under the control of the old New 
England Telephone Company, and its man- 
agement has been uniformly successful from 
the beginning. The present manager, Mr. 
A. H. Kimball, came into the compary in 
October, 1880, and, after thoroughly master- 
ing the details of the telephone business, took 
charge of the exchange as manager in March, 
1882. 

The Fitchburg division, as it is now called, 
includes Leominster and Lunanburg, with 
central exchange at Fitchburg, and have in 
use about eighty miles of wire. The total 
number of subseribers is 294, with average 
of four subscribers to a line, and make about 
1,000 to 1,200 connections a day. The ope- 
rating force is, Miss Bernie Abbott and Miss 
Carrie Barnes (day), and Mr, William Weeks 
(night) operators. The exchange has always 
been in the Cogshall & Carpenter block, and 
is a fine location for the telephone head- 
quarters. Superintendent Kimball has in use 
an old-style Williams switchboard, to which 
he has added some improvements and modi- 
fications of his own, On the whole, the tele- 
phone interests in Fitchburg are booming. 
A new trunk line is going up, between the 
exchange here and Leominster, and every 
effort is being made to cover the ficld thor- 
oughly. 


- le 
The Tropical American Company. 


It is the intention of this company, if the 


present business continues, to pay a six per | 


cent. semi-annual dividend hereafter. That 
the managers can do this there is every reason 
to suppose. The sales of telephone for the 
past year were over 2,200 complete sets, and 
their net profits over all expenditures, for the 
last six months, would pay a dividend of 
eight per cent. on their total capitalization, 
figured at $3 per share, and is a net earning 
of sixteen per cent. a year. 
——_ ea >e—_—_—_- 
A Splendid Quarterly Report of the Erie 
Telephone Company. 


The first quarterly report of the Erie Tcle- 
graph and Telephone Company, to October 1, 
has just been made to the president and di- 


rectors by Messrs. Francis Jewett, Arthur G. | 


BLECTRICATL REVIEW. 


A Bill in Equity Against the American 


Bell Company. 


A bill in equity has been brougbt in the 
United States Circuit Court, at 
| the Western Union Telegraph Company, the 
| American Speaking Telephone Company, and 
| the Gold and Stock and Harmonic Telegraph 


3oston, by 


companies against the American Bell Tele- 
phone Company. The plaintiffs scek for an 
account under an agreement made with the 
defendant company. The bill sets forth that 
a controversy had srisen between the plain 
tiffs and the defendant as to the rights and 
powers of each in the business of transmit 
ting messages by telephone, and that this 
controversy was adjusted November 10, 1879, 
between the 


when an agreement was mace 


parties, 


under the agreement, but has sought to avoid 
them, and has failed to pay the plaintiffs the 
royalties and rentals specitied in the agree- 
ment, and also the increased royaltics o1 
rentals as stipulated, and has otherwise disre 


ingly ask for an account, and for an injunc 
tion from entering into further 
without the consent of the plaintiffs, by 





which property shall be accepted by the de 
fendant as royalty or rentals for the granting 


| 


‘er previously mentioned shall continue in | 


force. The bill was filed in court on Satur- 
|day, the 17th inst anda subpeena was issucd 
in the usual form, returnable in January 

The growth of the value of the telephone 
| stock invests with some degree of public in 
terest this suit. The Bell company claims 
| that when the Western Union sold its rights 
jand intercsts in all telephone matters to the 
| Rell Company, the agreement was that in 
of the transfer, the Western 
| Union Company should receive from the Bell 


| consideration 


20 per cent. of all the gross receipts for the 
telephone rentals and royalties. Per contra, 
the Western Union claim that the proper in 
terpretation of the agreement should include 
20 per cent, of the franchises of stock that 
the Bell Company receives from licenses; 
| that the receipts from this source properly 
| belong with the renewals and royalties, as : 
| part of the Bel! Company’s receipts. We 
| are informed that the suit is brought to com 
pel an accounting by the Bell Company of 
all its receipts siuce the date of the contract 


of sale. 


———-—_~g@pe———— 


Pollard and Horace B. Shattuck, the audit- | 


ing committee, who find. that the company 


earncd from July 1 to October 1, 17, per| 


cent., or at the rate of 715 per cent. per annum 
upou $4,800,000 of capital stock outstanding. 
The report is as follows: Whole number of 
subscribers, as shown by the official returns 
of division superintendents, October 1, 1883, 
7,221; to July 1, 1883, 5,991; gain for three 


months, 1,230. Total, October 1, 7,221. 
Number of exchanges, July 1, 18838, 19; 


added during three months—Northwest di- 
vision, 18; Southwest division, 13; Cleveland 
division, 0. Total added, 31. Total in 
operation, October 1, 1888, 50. The follow- 
ing is a statement of the condition of the 
company, showing gross revenues and ex- 
penses October 1, 1883: Assets -Con- 
struction, $4,957,164.66; expense account, 
$57,111.01; dividends, $60,000; notes receiv 


to 


able, $4,400; cash, $28,712.16 Total, | 
$5, 107,387.83.  Liabilities—Capital stock, 


$4,800,000; gross revenue, $147,350 31; notes 
payable, $151,624.02; due from divisions, 
$8,413.44, Gross revenue to October 1, 1883, 


$147,350,37. Deduct expense account, 
$57,111.01; dividends (quarterly 1! per 


cent ), $60,000. Total, $117,111.01. Net 
surplus to October 1, 1888, $380,289.36. 
“>_> 

General Manager Downs of the New En- 
gland Telephone Company proposes to put 
in use on all the telephone lines controlled by 
the Lowell syndicate a device, invented by a 
gentleman in Texas, by which a time current 
is connected with the telephones, and enables 
the user to obtain at any time the exact 
standard time 





| A Windsor Man’s Telephone Discovery. 


THE EXPENSE OF TELEPITONE SERVICE DE- 
CREASED—SOME REMARKABLE TESTS—PAT 
ENTS APPLIED FOR, 


J. W. Tringham, manager of the Windsor 
telephone exchange, has devised an improve- 
ment in the construction of telephone lines 
which bids fair to revolutionize the ost of 
telephonic service, and at the same time give 

The improve- 
which do away 

They 
and 


an almost perfect system. 
ment consists of insulators, 
the glass cups entirely. 
made of common hardwood 


the same size as the side blocks and cross 


with are 


are ol 
arm pins now in use. <A groove about 
eighth of an inch wide and two or 
inches deep is made in the lower end of the 
blocks, or pins. 
placed, and is insulated by having a piece of 
thin rubber, two inches syuare, laid over it. 
The wire is held in place by a screw which 
closes the ends of the grooves, and it is held 


one- 
three 


Into this groove the wire is 


in place as securely as if fastened in a vice, 
jthe rubber keeping it from coming in con- 
tact with the This constitutes the 
| whole improvement, and while costing only 
the insulators now 


wood. 


|one-eighth as much as 
used, the 


CLEARNESS AND DISTINCTNESS 


} 


| 
|} wonderful. A wire has been stretched from 


| ia bl ° 

he indsor to Tecumseh, ten miles, the new 
linsulators being used, and a eres reporter 
lat the former place last evening talked with 


It is now alleged that the defendant | 
has not kept and performed its obligations | 


garded its obligations. .The plaintiffs acecrd- | 


contracts | 


of licenses for the right to use telephones in } 
| the United States during the time the con- 


that results in the use of the telephone is | 
| ceeded to its property and franchises expects | 


the Tecumseh operator, the conversation 
| being far more distinct than for a few blocks 
over the ordinary wires Conversation 
could be carried on with ease standing four 
feet away from the transmitter, and a ques 
tion asked in an ordinary tone of voice by a 
person twenty feet from the telephone was 
readily answered by the operator, the reporter 
who stood by receiving the answer. There 
was none of the infernal humming caused 
by induction, that is almost always heard 
when telephoning. Not a sound marred the 
clearness of the conversation. 

When the line was being built another 
and even more important improvement was 
discovered, and in a purely accidental man- 
The linemen had been given a hand 
telephone and were told to test the line when 
they hada few it strung up. 
About five miles from Windsor the test was 
|made, and the ease with which the experi- 


ner. 


miles of 


ment was made had actually 
STARTLED THE OPERATORS. 


The conversation of the several linemen in 


the open air was plainly heard iu Windsor, 
they being wholly unconscieus of the fact 
| The cord attached to the hand telephone had 
simply been fastened to the end of the wire, 
| and the conversation had been heard without 
| the aid of either the transmitter or batteries, 
The weather at the time was most unfavor- 
able for the experiments, and Mr. Tringham 


is sanguine that he has an invention that will 
drive the Blake transmitter to the wall, and 
| reduce the price of telephone from 872 per 


annum to $10, the price of the band tele- 


phone. He has tiled a caveat in the Cana- 
dian patent office, and has been in Washing- 
ton this week to file an application fora 
patent in the United States 
——_—_»q@>e—_—— 


A New Recording Telephone. 


Hrening Nevs. 


The Pil Mall Gazette describes a 
telephone which Mr. Arthur St. George, an 


new 





English inventor, has just putented. Sup- 


| 


| trivance which will, it is stated, not only re- 


plementary to the telephone itself is a con- 


| cord every description of conversation car- 
ried on through the instrument, but will 1e 
produce the words at any future time. A 
circular plate of glass is coated with col- 
lodion, and made sensitive as a photographic 
plate. This is placed in a dark box, in 
which is a slit to admit a ray of light. In 
front of the glass is the telephone diaphragm, 
which, by its vibrations, opens and closes a 
small shutter, through which a beam of light 
is constantly passing and imprinting a dark 
line on the glass. Vibrations of the shutter 
cause the dark line to vary in thickness, ac- 
cording to the tones of the voice. The glass 
plate revolves by clockwork, and the con- 
versation, as it leaves the telephone, is re- 
corded on the the words 
spoken being fixed as is done in photography 
The plate can be brought forward afterward, 
and when replaced in the machine, and con- 
nected with a distant telephone, will, when 
set in motion, give back the original conver- 


sensitive plate, 





sation. 
: wie . 
The Brooklyn District Telegraph 


Company. 


At the quarterly meeting of the directors 
of the Brooklyn District Telegraph Company 
(limited), held last evening at their executive 
oftice, 340 Fulton street, Mr Walter C. Hum- 
stone, Superintendent of Western Union Tele- 
graph Company, and Mr. R. J. Kimball, both 
residents of that city, were elected directors, 


to fill vacancies in the board. 


—— ee 
Sale of a Telegraph Company. 





The Postal Telegraph Company has just 
completed a sale of all its property, fran- 
chises, patents, &ec., to the Postal ‘Telegraph 
and Cable Company, of which H. C. Gardiner 
is president, for the sum of $10,000,000. The 
Postal Company had already completed a 
working line of telegrapk, under its new sys- 
tem, and the new company that has suc- 





Buffalo, and Washington, Jn two years from 





| 


| 
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this date, the president of the company, Judge 
Gardiver, says its officers expect to have 
completed and in operation telegraph lines to 
all the principal cities in the United States 
including San Francisco, Poriland, Oregon, 
and New Orleans, besides a new Atlantic 
cable to Europe and a cable to Brazil. It is 
contemplated that the company will use the 
new Atlantic cable now being coustructed 
by James Gordon Bennett and Mr. Mackey, 
the California millionaire. If a combination 
cannot be made with them, the Postal Tcle- 
graph and Cable Company will construct an 
Atlantic cable of its own. The tariff of 
charges by the new company will be 25 cents 
for twenty words, to all points in the United 
States, without regard to distuace. 


eae 


The Main Telegraph Office in Paris, 


The following extract from La Lumiere 
Electrique, will give a few details about the 
main office in Paris, which has been rebuilt 
within a year : 

The building, which is located on the Rue 
de Grenelle, has three floors besides the base- 
ment, and presents a very neat, imposing 
The basement is reserved for 
There are 
and three steam engines, two of 
thirty and one of sixty horse-power. One of 


appearance. 
the batteries and steam engines. 


three boilers 


the smaller engines is used for pumping 
Water to actuate the small water-motors used 
to run the Ilughes’ printing telegraphs, as will 
be seen further, and the other is used for 
driving the nine electric generators, whose 
currents are used to maintain thirty-six 
Cance are lamps, which produce the general 
illumination of the building. The third or 
largest engine is to be used only in case of 
damage or derangement to either of the first 
two. That portion of the basement which 
contains the batteries constitutes a handsome 
battery room. 


The ground floor is divided off into 
various compartments for oflices, store- 
rooms, Cloak-rooms, dress-rooms, ete. The 


next floor or extresol contains the ‘ladies’ 
operating-room,”’ as it iscalled. This opera- 
ting-room is, in fact, occupied by ladies 
only, and it contains 196 Morse sets and 
thirty Hughes’ printing apparatus. Of these 
206 different sets 92 are used on city lines 
and for city offices ; the others connect the 
main office with the suburbs and certain of 
the neighboring cities and towns. Fig. 2 
shows a portion of this room which contains 
the city lines. It also shows the switch- 
board, or square box-shaped arrangement, 
on the sides of which the wires are disposed 
in circular, rosette fashion, radiating from a 
central circle. The total number of wires 
is 480, and their combined length from 
this point to the tables where they are 
accommodated, is 21.5 kilometers. The 
form of switch-board has been preserved 
in preference to any on account of its con- 
venience in making connections and in 
making changes. 

It looks rather primitive and crude to the 
operator in a large American office, but it 
must be remembered that the routine there 
is very different from that followed here. 
In this country a switch-board affords the 
facilities for connecting any table to any 
line, we might say, even though such a 
large ‘‘compass” of changes is not neces- 
sary in practice ; but in the Paris oflice 
there is more permanency in the connections, 
each set of apparatus being usually reserved 
for its line or lines. The ceiling being lower 
than in the main operating room on the next 
floor above, the light from tke arc lamps is 
projected to the ceiling, and the general 
illumination of the room is thus obtained by 
diffusion. Gas is used, however, at each 
table, or at sufficient distance between the 
lights to give each operator good light 

The Hughes’ printing telegraph comprises 
a clockwork mechanism, which is ordinarily 
run by a weight. Of course with women to 
operate these sets, as in this case, it was out 
of the question to require them te ‘‘ rewind 


to have the line extended and in operation by | the clock” every ten minutes or so, when 
February 1 next to St. Louis, Pittsburgh, | the apparatus is in continuous use, because 
task of thus raising a forty-pound 


the 
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weight about two feet every ten minutes 
would be rather vigorous exercise, even for 
a robust man, leaving out of ques'ion the 
delay and inconvenience of the operation. 
Consequently another means of producing 
motion had to be resorted to. M. Hum- 
blot introduced for the purpose a_ small 
turbine, or water motor, which was operated 
by the pressure of water in the city mains. 
These small turbines were very small, scarcely 
four inches in diameter, but their general in- 
troduction under the circumstances would 
have entailed a wasteful expenditure of 
water, to which the municipal authorities, if 
nobody else, would object. Instead of em- 
ploying city water pressure for the purpose, 
an artificial pressure is maintained by com- 
pression pumps operated by the thirty horse- 
power engine above mentioned. The press- 
ure is maintained at about five atmospheres. 
The water passes through the motors and 
returns to the receiver whence it started 
below, and here it is again pumped up to 
give the pressure required to the motor as 
before. Thus the same water is constantly 
used over and over again. There are 140 of 
these small turbines (the greater portion 
being used for instruments in the main 
operating rooms), each corresponding toa 
Hughes’ instrument, and the work of pump- 
ing the water in the three pumps used to 
supply them, probably does not exceed 
fifieen horse-power. A special means of 
regulating the speed of the turbines is used, 
so that the working of the Hughes’ instru- 
ment is maintained constant and regular. 
The multiplying wheels of the clockwork 
mechanism could of course be dispensed 
with, but they are still preserved, so that in 
case the turbine motors should fail the 
weight could be rewound and motion obtain- 
ed by means of it as before. 

The main operating room occupies the 
whole of the third fioor of the new building, 
and also of the annex building, erected in 
1877. Fig. 3 represents the new part, 
which contains more Hughes instruments, a 
Meyer quadruple and a Wheatstone, the 
latter in direct communication with Fred- 
erica (Denmark), a distance of 377 kilo- 
meters, with a repeater at Calais. 

The instruments are placed on long tables, 
arranged parallel to each other ia two rows, 
with a broad aisle between them. The 
switch-boards are placed in a compartment 
behind the rear partition, where a space is 
also reserved for a testing-room. 

‘ _— - 


Pushing Telegraph Enterprise. 


J. W. Converse, of Boston, and F. H. May 
and G. 8. Mett, of this city, were yesterday 
elected directors of the American Rapid Tele- 
graph Company. ‘The old board comprised 
five members, but in consequence of the 
close relations existing between the Rapid 
and the Bankers’ and Merchants’ Telegraph 
Company it was thought best to decrease the 
number of directors of the former company. 
Nearly ten thousand shares of stock were 
voted. The newly-elected directors immedi- 
ately organized, re-elected J. W. Converse 
president, and made J. C. Case secretary and 
treasurer, which offices he holds in the Bank- 
ers’ and Merchants’ and Southern Telegraph 
companies. The combined organizations are 
steadily pushing their lines Southward. A 
new four-wire line was opened to Augusta, 
Ga., on Tuesday, and similar lines will be in 
operation between here and Charleston and 
Savannah this week. It is expected that the 
lines will be extended to New Orleans before 
Christmas. 


> 


A Scientific Skeptic Suggests Some Under- 
ground Conundrums, 


About eighteen months ago an article from 
the writer, entitled ‘‘ Electric Jobs,” was 
published in the Times. At that time one of 
the electric job companies had laid a number 
of tin tubes in some pitch along Market 
street, and their stock was selling fast, but 
the supply was unlimited. The next day 


{ 
| the same. This caused the stock to drop and therefore makes a complete revolution 


immediately from $1.50 to forty cents per once in an hour. The cylinder has two di- 
share. It now sells for five cents per share. | visions, each of which is provided with a 
It is to be regretted that the sharesare quoted hole for every minute of twenty-four hours, 
below six cents, as they might be used for | or one thousand four hundred and forty holes 
car fare. in all, arranged in a single spiral. A toothed 

The article printed some time ago com-} wheel on the axis of this cylinder gearing 
menced as follows : into another of equal size, imparts motion to 

I have read the notice in to-day’s Times of |a coarse-threaded screw, which raises at a 
the organization of another electric cable | rate uniform with the movement of the cylin- 
company, capital $1,000,000. This is the | der, a small shoe or follower, consisting of a 
fifth company, to my knowledge, that has | short lever with two arms, the forward end 
been organized in Philadelphia, with a capi-| of which passes very near the surface of the 


<i 


the cam is depressed considerably below the 
level of the remainder, which is horizontal. 
The sleeves are supported by a pin in the 
|lower one, which, during six days of each 
| week, rides up on tbe horizontal surface of 
| the cam, but at midnight, Saturday, it falls 
in‘o the recess, lowering the sleeves, and 
| thereby disconnects the lower one from the 
vertical rod and bar, which control the strik 
ing mechanism, and engages the upper one. 

For this day then the pins in the upper 


| division of the cylinder, corresponding to 





tal of from $500,000 to $3,000,000, within 
the past two or three years, for the purpose 
of either laying or selling electric cables. 
One company has actually laid some tin 
tubes in ground and pulled through one of 
the tubes some gutta-percha covered wires, 
and messages have been telephoned and 
telegraphed through the wires to everybody’s 
satisfaction. The demonstration of this 
fact, at a cost of about $5,000, has put the 
company or ground-floor men in a flourish- 
ing condition, they having been able to sell 
nearly $3,000,000 of stock. Of course, as 
soon as all the stock is disposed of at satis- 
factory figures, this company will then retire 
happy and allow some others to start, or 
start themselves a new, grander, nobler and 
more enterprising company, and sell cor- 
respondingly more stock. Another electrical 
company, with a long list of directors, has 
obtained a patent for an air tight socket or 
joint for an iron tube. As they have sold 
considerable stock, the company can be 
quoted as doing well and making money 

At the present time an electrical company 
s laying a large iron trough or conduit made 
up of short pieces, which the company call 
sections, on Chestnut street, between Ninth 
and Eleventh streets. They are also pulling 
through the conduit some very nice gutta- 
percha-covered electric light wires, some also 
covered outside with lead. 

This conduit company claim as their in- 
vention the iron trough or conduit Why? 
Not because it is new. Not because it is 
air-tight or water-tight. Not because it is 
light and portable—one hundred pounds to 
the foot. Not because it is easily or quickly 
laid—thirty men working ten days, day and 
night, 10 lay a block. Not because the plant 
is cheap or indestructible. Not because it 
makes a hole through the ground —all pipes, 
troughs or conduits do that. Not because 
they fasten the sections and joints together 
with putty. Then why ? 

In London the government telegraphs 
have laid air-tight iron tubes and filled them 
with gutta-percha-covered wires, but the 
cost of these wires is enough to prohibit 
their use as far as the telephone companies 
are concerned, This Chestnut street conduit 
system will cost four times as much. Who 
is to pay for it ? 

Perhaps after this company has laid a 
block or so of this conduit and again demon- 
strated to the incredulous public how elec- 
tric light, telegraph and telephone wires can 
be worked undergrceund with no induction, 
there may be some stock for sale. 

What became of the Market street con- 
duit company ? One year from now the 
writer will ask the Zimes, the public, and 
the lambs, what has become of the Chest- 
nut street conduit company ?—J. R., in Phala- 
delphia Times. 


Description of 


>_> = 


an Electric Signal Clock. 





This instrument is designed—ist. To give 
the same kind of signal at any regular or 
irregular intervals; and, 2d, to strike any code 
of warning and departure-signals for railway 
trains or street cars, according to the time- 
table, and for all other purposes where any 
sort of time signals are required 

It contains certain peculiar features, which 
operate in the manner described below: 

An electro-magnet is connected by wires 
to a standard clock which closes an electric 
circuit once each minute. This magnet, by 
means of a lever and a paw! rotates a ratchet- 


wheel of sixty teeth one step cach minute. | teeth, which revolves around the vertical rod 
after this article appeared, the 7imes, having , The wheel is rigidly attached to the axis of a as an axis, In the descent of the follower at 
investigated the affairs of this company and: vertical cylinder, fourteen inches high and , midnight, each day, it moves this seven- 
found much crookedness, publicly exposed six inches diameter, which revolves with it, toothed ratchet wheel and cam forward one 


cylinder. The rear end of this lever is forked, | the Sunday time-tuble, operate the bells, and 
and gives a lateral movement to an elongated | those for week day time have no effect. 
crank. and by means, presently to be ex-| With the next transfer of the follower, at 
plained, also to a vertical rocking shaft | midnight, Sunday, the pin is lifted out of the 
bearing at its upper end a horizontal bar, lrecess in the cam, and the week day time- 


adapted to alternately engage with and re- 
lease stop pins in a circuit whecl. Whenever 
the vertical shaft is slightly rotated, the cir- 
cuit wheel (which is driven by a coiled spring) 
is released and revolves a short distance. 

For railway purposes, two signals are usu- 
ally required for every train, a warning or 
preliminary signal, which precedes the other 
by a certain interval, two, three, or five 
minutes, and a final or departure signal, 
sounded at the exact moment when the train 
should start. 

Short pins are inserted in the holes in the 
cylinder which correspond in location to the 
times of all these signals, the lower division 
being arranged according to the week day 
time-table, and the upper one according to 
the Sunday time-table. 

The shoe, or follower, passes over every 
hole in the cylinder once in twenty-four 
hours. When, in the course of its traverse, 
it comes in contact with the first of two pins 
for any train, the end is moved away from 
the cylinder a short distance, and by a small 
rotation of the vertical shaft deflects the hor!- 
zontal bar far enough to allow a pin to pass 
and set the circuit wheel in motion. This 


wheel has upon its circumference a series of | 


projections, which come in contact with a 
fixed spring when the wheel revolves. 

The projections and spring close an el: ctric 
circuit through the signal bells, a certain 
number of times, depending on the signal to 
be given. When the follower comes in con- 


tact with the pin, denoting the time of the | 


second or departure signal, the operation is 
repeated, except that there are a different 
number of projections on the circuit wheel, 
and so a different number of strokes upon 
the bells, corresponding to the distinctive 
character of this final signal. 


When the time of the next train ap- 


proaches, the same movements are repeated, | 


and so on through the schedule. 
At midnight the follower has completed its 
traverse of all the holes in the cylinder, 


whether provided with pins or not, and it is | 


| table is resumed. 

| These operations are repeated week after 
week, requiring no other attention than the 
| winding of the spring which drives the cir- 
| cuit wheel, once a weck, or at longer inter- 
| vals, according to the number of trains in the 
| schedule. 

| One or two special features of this machine 
|should be mentioned. Instead of the usual 
arrangement of a stationary magnet and a 
| movable armature, the magnet which rotates 
| the cylinder is pivoted on a vertical axis near 
| the base of the coils (which are in a vertical 
| plane), and the armature is stationary. The 
poles of the magnet and the armature, both 
have curved surfaces, which are arranged 
| eccentiically to each other, in such a manner 
‘that the movement of the magnet, when the 
| Curren! passes, brings it constantly nearer to 
| but never in contact with the armature. Its 
path is limited by a stop, and when the 
electric circuit, through the coils of the mag- 
net, is broken, a retractile spring returns to 
its first position. 

The cylinder is prevented from moving 
backwards by a fixed pawl engaging with 
the teeth of the ratchet-wheel, and from giv 
ing more than one space at a time, by a 
wedge-shaped projection on the pawl, which 
| rotates the cylinder, coming in contact with 
a stop at each movement and preventing fur 
ther motion of the wheel. 

The operation of changing the time-table 
for a new schedule consists only in removing 
the pins, which are screwed in, and placing 
| them in new holes, The holcs are numbered 
| every five minutes to facilitate this operation. 

The code of signals may also be easily 
changed for one of a different number of 
blows in the series, by simply substituting 
| for the circuit wheel another with a different 
| wuniber of projections. Three or more sig 
nais may be given for each train, instead of 
|two, by proper arrangement of the projec- 


| 
| 


| tions on the circuit wheel and corresponding 
limits of motion by the stop-pins. 

There are no delicate parts to get out of 
order, or nice adjustments to be made. The 
wear is exceedingly slight, and the parts are 








then automatically detached from the screw | 
by a cam not shown, and falls freely to a| 
position opposite the first hole in the series, 
where it becomes again attached to the screw | 
and begins a new day. | 


| all accessible for repairs, should any such be 


necessary. The loosening of a single screw 
permits the cylinder to be removed, and a 


second one allows the ratchet to come off. 


A second follower, also connected with an | 
elongated crank, moves in like manner over | One screw holds the magnet in place, and by 
the upper part of the cylinder, but it cannot | the removal of two the clock-work, which 
put in motion the striking mechanism during | runs the circuit wheel, is detached. 
a week day. On Suuday, however, it is ren- The patents on this time system are owned 
dered operative and the lower one inopera- by the Electric-Industrial Company, of Bos 
tive, in the following manner: ton, whose offices are at 63 Kilby street. Mr. 

Each of the clongated cranks, before| Aaron Blodgett is the general manager of 
described, is attached to a_ sleeve fitting | the company, to whom all communications 
loosely on the rod, carrying the horizontal | should be addressed. Mr. Geo, W. Blodvett 
detent bar. It communicates motion to this | is electrician for the Boston and Albany 
rod by means of a slot in the sleeve, engaging | Railroad, and has complete charge of the 
with a pin running transversely through the | electrical department between Boston and 
middle of the rod, in such a manner that a | Albany. 





slight movement downward of both sleeves | 


will disengage the lower one from the rod, 
and the pin will engage with a slot in the 


This remarkably fine time system is in suc- 
cessful operation on the railroad above men- 
las . ‘a 
| tioned; on the Boston and Providence; New 


upper sleeve, which can then rotate the rod | York and New England; Eastern; Fitchburg: 
and detent bar against which the stop-pins | Chicago, Rock Island, and Pacific; Chicago 





, about the rod without affecting the mechan- 


rest, while the lower one can only turn freely 


ism in any way. 
The weight of the sleeves is carried by a 
cam attached to a ratchet-wheel of seven 





and Boston railzoads. The Boston Postoftice 


| uses this system for the closure of the mails, 


and several more railways in Boston. 
-_ -—- 

Germany has five hundred mills for the 
manufacture of wood pulp, and such a de- 
gree of perfection has been reached in its 
manufacture that even for the better qualities 
of paper it is a complete substitute for rags, 
Wood pulp constitutes 75 per cent, of the 
paper stock used in that country. 





8 


HLECTRICAL REVIEHW. 





. [November 29, 1883 








Electrical Feview, 
FORMERLY REVIEW OF THE 


Celegraph and Celephone. 


Published Weekly at 23 Park Row. 


P. O. BOX 3829. 


Thos. H. DELANO, 
Publisher. 


Gro. WORTHINGTON, 
Editor. 


SUBSCRIPTION. 
United States and Canada, $3.00 per an- 
num, in advance. 
Great Britain and other foreign countries, 
#4.00, in advance. Postage free. 


ADVERTISING. 
Transient rate, 25c. per line each inser- 
tion. 
‘‘ Business specials,” 85c. a line. 


EDITORIAL ANNOUNCEMENT. 


Address all communications and make all 
checks and P. O. orders payable to order of 
Delano and Company, Proprietors. P. O. 
Box 3329, New York. 

We invite correspondence from Electricians, 
Inventors and the Telegraph and Telephone 
Fraternity on matters pe rtaining to electrical 
and scentific subjects, and all facts of special 
interest in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this affice 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Those desiring to recommend their goods can 
do so to any eatent in our advertising columns, 
but we will not publish for pay anything of that 
nature in our reading columns. 

Subscribers can at any time have the mailing 
address of their paper changed by sending both 
old and new address. 

The Proprietors do not hold themselves re- 
sponsible for opinions expressed by their corre- 
spondents. 

No notice is taken of anonymous communi- 


cations. 


FOREIGN AGENTS OF THIS JOURNAL, 


From whom copies of the paper can be procured. 





The Montreal News Company, Montreal, Canada. 

The Toronto News Company, Toronto, Ontario, 
Canada. 

Wm. Dawson & Sons, London, England. 

il A. Kramers & Son, Rotterdam, Holland. 

Berthold Mendel, Berlin, Germany. 

F. D. Osborne, Calcutta, East India, 

F. Knauff, Moscow, Russia. 

Otto Maass, Vienna, Austria. 





NEW YORK, NOVEMBER 29, 18838. 





The Government and the Telegraph. 








viewed the arguments put forth in favor of | 
Government control of the telegraph. We} 
said at that time that a careful and >| 
prejudiced review of the question would, in | 
our opinion, convince any intelligent person, | 
that, under a republican form of govern. | 
ment, at least, the telegraph was safest in| 
the hands of the people and altogether free | 
from political influences. Further than | 
this we said that, as the theory of popular | 
government was to keep the numerical | 
strength of the office-holding class at a| 
minimum, it was the policy of the govern. 
ment to rather seek to curtail its present 
force of employes than to look to a farther 
and stupendous accession to it ; that a tele-| 
graph under government control would, in 
all likelihood, be employed for partisan pur- | 
poses, and its army of political appointees | 


threaten to oppose, if it did not absolutely | 
thwart the will of the people who are| 
sovereign. | 

In the current number of the North Amer?- | 
can Review, Dr. Norvin Green, president of | 
the Western Union Telegraph Company, in | 
an interesting and exhaustive paper, tra- | 
versed the same points corroborating what | 
we said, and bringing a mass of testimony | 
to sustain it. 

Dr. Green shows that the argument which | 
has from time to time been brought forward, | 
that foreign governments control the tele- | 
graph, and that, therefore, we should do the | 
same, has little to commend it. It is a 
mistaken idea that the public is better served 
by the government than by private par 
ties. 
p So far from this being the case, the extent of 
the lines is very much less in Europe than 
here, the service is by no means so rapid and 
accurate, and the tolls are much larger. In 
support of this let us look at the statistics, 
as compiled by Dr. Green. 

The mileage of telegraph lines in the four 
principal countries in Europe ascompared to 
the United States is : 


In Great Britain... ivcisiscccces 23,000 miles 
Fo NNN cea c wiviesvinwpedicine's 41,000 

S* PPRHES....656.65 5 ituueeintettne 36,000 ** 
“* Austria and Hungary... 80,000 <‘ 
the United States ......... 180,000 * 


“It will be seen,” says Dr. Green, ‘‘ that 
there have been established in the United | 
States, by private enterprise, about fifty | 
thousand miles of telegraph lines in excess 
of the aggregate mileage in all these great 
European countries. On the lines of the| 
United States there are about 500,000 miles 
of wire, which is believed to be as greatly 
in excess of that in the countries named as 
the excess in mileage of lines. The popula- 
tion of the four countries named aggregates 
about 150,000,000, and that of the United 
States is about 52,000,000. While there is, 
therefure, an average of less than one mile 
of line for each 1,000 of population in 
Europe, the people ef this country have 
nearly a mile of line for each 300, and nearly | 
a mile of wire for each 100 inhabitants.” 

The grants of power under which, it has 
been assumed the government may take 
control of the telegraph, must be read in the 
light of the following restraining articles, 
section 8, or article I, amendments to the 
Federal constitution: 

“To establish post-offives and post-roads. To 
regulate commerce with foreign nations and 
among the several States, and with Indian tribes.” 


If the power is assumed under the postal 


| graph. 


| people. 





grant, then, in the opinion of Dr. Green, 
the most the government can do is to oid 
the transmission of messages taken atand de- 
livered from the post-offices, as it hires the | 


carrying of mails, by contract on the best | 
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terms it can make. The government does | 
not carry the mails. It hires others to carry | 
them, and has always done so. It has never 


claimed the power to build or own railroads, | 





employ a numerous staff of officers and | any part of Europe. The following table 
agents for its commercial service, thus exercis- | exhibits the rates per word from London to 


has ever claimed that it possesses in respect 
to the postal service. 

There were many persons a hundred years 
ago who thought the government should 
own the stage coaches which carried the 
mails—there were no railroads and steam- 
boats then—just as there are persons now who 
think the government should own the tele- 
But the coaches carried passengers, 
and it was foreign to the spirit of the Con- 
stitution for the State to go into the passenger 
traffic. 

The telegraph, as Dr. Green very truly 
says, is not a postal service, it carries neither 


|sealed packages nor original communica- 


Nor is it in general use among the 

Dr. Green says that though there 
are 52,000,000 people in the country, there 
are not a half million who use the tele- 
graph. 

But let us look at the relative efficiency of 
a telegraph managed by the State, and by 
corporate bodies. 


tions. 


Mr. Hueston, for many years connected 
with the telegraph service of the New York 
Associated Press, and who Dr. Green says 
has probably sent and received more tele- 
grams than any other patron of the busi- 
ness, says : 

‘Commercial messages of ordinary length, 
in the busy part of the day, ate about 
two hours between Paris and London 
offices, excliisive of time of delivery. 
Between Antwerp, or Brussels and London, 
about the same delay. Between Bremen 
and Hamburg and London, the time is about 
one hour. These are short and mcstly 
single circuits, the delay arising entirely 
from meagerness of facilities. The average 
time between New York and London is far 
quicker than between Paris and London. A 
week's business, taken at random from mes- 
sages transmitted by day and by night, 
yields the following resuits, the time in every 
case being the difference between time of 
filing and tithe of receipt on the instrument 
in London: Twenty-three messages from 
Rome average two hours and forty-three 
minutes ; thirteen messages from St. Peters- 
burg average one hour and fifty-six min- 
utes ; twelve messages from Vienna average 
one hour and forty-six minutes ; seven mes- 
sages from Brussels average one hour and 
ten minutes ; thirty messages from Berlin 
average one hour and seven minutes; fifty 
eight messages from Paris average one hour 
and one minute; thirteen messages from Am- 
sterdam average fifty-six minutes, Tele- 
grams ftom Constantinople average about 
four hours; from Madrid, take from one to 
five hours. The messages on which the 
averages are struck do not vary much from a 
total of forty words. 

What a storm would be raised in this 
country if people were called upon to tolerate 
such slovenly service as this! Instead of 
such waits, the time required for the trans- 
mission of messages between great commer- 
cial centers of this country has been reduced, 
says Dr. Green, to from one to four minutes; 
and between the great produce exchanges 
and boards of trade to fractions of one 
minute. 

Again, the government is slow to intro- 
duce improvements in its line. As a proof 
of this, all the improvements that have been 
made in telegraphy in the last thirteen years 
have been made in this country, where the 
telegraph is under corporate management. 

There is a popular fallacy that European 
rates for service are much less than here. 
The contrary is the case, says Dr. Green. 
The minimum rate of one shilling in Great 
Britain, and a sum in other European States 
equal to about twenty-five cents of our money, 
for messages between all points within each 
country, carries, he says, a very small volume 
of business a distance not much greater than 
it can be transmitted here at as low a rate. 


8| or steam-boats, or even stage coaches, or to| But there is, he says, a considerable telegraph 
8/ appoint employes for their operations, to| business done in this country at a ten-cent 
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Under this title we some time since re-|ing powers, says Dr. Green, which no one| the several countries enumerated: 


Austria...... 700 miles, 9 cents per word. 
Belgium ..... 200 “* 4 = og 
Denmark.... 500 ‘‘ 8 i = 
France . 200 “ 5 ie 0 
Germany.... 500 ‘* 6 m - 
Holland ..... 200 “ 6 as 
Seer 800 ‘* 10 “ 
Norway ..... 700 6 8 * ™ 
Roumania. ..1.200 ‘ 10 “ " 
Russia, in 


Europe....1,400 ‘* 18 - 
Switzerland... 400 ‘ 8 o ” 


6,800 92 

Paris is about the same distance from 
London that Boston is from New York. We 
charge, says Dr. Green, for a message be- 
tween New York and Boston, and all points 
in New England, .wenty-five cents, which 
message, with date, address, and signature 
free, averages seventeen words. A like mes- 
sage between London and Paris would cost 
eighty-five cents. Vicnna is about the same 
distance from London as Chicago from New 
York, between which latter points, says Dr. 
Green, our rate is fifty cents. From London 
to Vienna a like message would be $1.53. 
St. Petersburg is about the same distance 
from London as Omaha is from New York. 
The rate is $3.06, against our rate of seventy- 
five cents. 

One of the favorite arguments used by 
those in favor of government control, is that 
it would bring all the telegraphs in the 
country under one management. Yet, singu- 
larly enough, it has been complained of the 
Western Union that it has united the major 
part of the telegraph system under one di- 
rection. 
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Electricity on the Coast. 





The lighthouse board, which is under the 
Treasury Department, is about to make some 
experiments in sea-coast lighting with elec- 
tricity (Voltaic are system). 

We congratulate the board upon awakening, 
though somewhat late, to the advantages of 
electricity in light towers and beacons. There 
are those, however, who will be somewhat 
surprised to learn that the government pro- 
poses to make a long and costly series of 
experiments of this nature on its own 
hook, 

It can, of course, be no secret to the light- 
house board that the French coast has been 
lighted with electricity for several years, and 
that the Envlish are now beginning to per- 
fect a like system. Surely the elaborate 
series of exneriments made with electrical 
lighting on the sea coast by the French naval 
authorities, may safely be referred to for all 
the data necess:ry for the consideration of 
the subject before beginning its work of 
establishment. The best it can hope to do 
is but to confirm the conclusions arrived at 
by the members of the conimission appointed 
by the French government, a decade ago, to 
make the experiments. For our goverfiment 
is not likely to make so liberal an appropria- 
tion for this purpose as did that of France, 
and hence the results of the limited number 
of observations which our board is likely to 
make could not reasonably be used to refute 
or contradict statistics compiled not only 
from a long series of experiments, but with 
a practical experience of several years. The 
French and English experiments showed 
that in foggy and thick weather the same 
intensity of the electric light, which is white, 
could not be distinguished as far as the same 
amount of oil light, which is yellow; but 
they showed also that a far greater intensity 
could be obtained at very much less cost 
with the electric light than with any other 
kind, and that in moenless nights the same 
intensity of electric light could be seen far- 
ther than the same intensity of other lights. 

Again, these experiments showed that, for 
the cost of the ordinary coast lights, elec- 
tricity could be supplied of a sufficient lumi- 
nosity to so light up a harbor as to permit a 
ship to make the entrance in the darkest 


night. In case of a storm threatening, this, 


in itself, is of the utmost importance. 




















November 29, 1883 | 


HLECTRICATL REVIEW. 


9 








BOOK REVIEWS. 





Electricity in Theory and Practice, or 
the Elements of Electrical Engineering. 





- 


By Lieut. Brap.ey A. Fiske, U. 8S. N. 





New York: D. Van Nostrand, Publisher. 





We are constantly in the receipt of letters 
from all parts of the country asking us to 
explain the th. ory of this or that application 
of electricity. Many of these come from 
persons whom we would really like to ac- 
commodate. Unfortunately for us, how- 
ever, there are but seven days, of which one 
is usually looked upon as a day of rest, and 
the space of a newspaper, like the duration 
of human existence, is limited. We are, 
therefore, not always able to satisfy those 
who are, perhaps, not inclined to be pleased, 
since we are not always able to satisfy our- 
selves. 

This being the case, we were not a little 
eratified, as we turned from page to page of 
a recent production, in which the theory and 
practice of electrical engineering go, as one 
might say, hand-in-hand, and where neither 
are administered ad nauseam. Its author, 
Mr. Bradley Fiske, is a conscientious, able 
workman, and we cordially recommend his 
work to the attention of the multitude of 
ambitious and ingenious electricians and 
amateurs ‘throughout the country, who are 
not so fortunate as to possess a theoretical 
education. 

Like many objects which are shown us 
as evidences of the handiwork of remote 
ages, the theories, which from time to time 
are presented to us, as explanatory of certain 
natural laws, are apt to mislead us, unless 
we have confidence in those who introduce 
them. 

There are those who form theories before 
the evidence is all in, and having once made 
up their minds are wont to look upon the 
very evidence, which should have served to 
set them right, as a corroboration of the fal- 
lacy which they have adopted as the truth. 
The evil done by such persons is incalculable; 
it misleads the unskilled, casts’a doubt upon 
the work of intelligent thinkers, and adds 
still further to the number, already very 
large, of inaccurate text-books. 

Judging from the work before us, the 
author is one of those mev, unhappily some- 
what rare, who are by no means quick to ac. 
cept theories unless well sustained, and only 
then after careful examination. The cau- 
tion and lack of precipitation, which is 
evinced where dangerous ground is trodden, 
is at once his best recommendation and the 
student’s safeguard. 

A portion of the work is, as its title indi- 
cates, rudimentary; but we think it all the 
more valuable on that account. Those who 
have experience with electricians and me- 

chanics are aware how inaccurate is the tech- 
nical information many of these possess, and 
need not be told that some of them know 
little of the theory of their work. Such per- 
sons have here in compact form and regular 
order a large amount of theoretical informa- 
tion concerning the most recent electrical 
work of the day. 

We have heard professors in the colleges 
hereabouts expatiate for hours upon electrical 
themes of the last century, whilst the major 
portion of their audience sunk into pleasant 
slumbers, and the lesser went out to sleep un- 
der the trees where it was cooler. Had they 
had such a book as this before them, they 
could have so interested their audience, that 
it would have been very glad to remain 
awake. 

lf you want to go through any of the old 
and white-haired electrical tricks with amber 
and gutta-percha and friction machines, and 
frogs’ legs, ete., you needn’t look in this 
book. It is devoted to other purposes. 
Again, we have seen some books, containing 
valuable information too, such as the ‘‘ Linear 
Algebra,” and the like, which, to a certain 
extent fail of their object because they are 
not sufficiently explanatory and clear. A man 
who has made mathematics a life's study, 
and talking to another with a similar con- 

empt for life’s objects, may not unreason- 


ably begin in the middle of a complex ex- 
planation with the remark ‘‘It is obvious 
that the nth power” of so and so is equal to 
so and so; but when he is addressing a mis” 
cellaneous audience, composed of but indif- 
ferent mathematicians, he should know that 
the computation is obvious only to him- 
self. 

Fortunately for the reader, Mr. Fiske has 
not the bad habit of presupposing in his 
auditor an experienced and skillful electri- 
cian; but takes the trouble to explain the 
theory carefully and lucidly as he goes along, 
and one has not to read far to discover that 
he is thoroughly familiar with that which he 
essays to describe. 

Passing over the more elementary chapters 
in which magnetism, frictional electricity, 
work and potential voltaic batteries, and the 
laws of currents are dwelt upon, we come to 
a chapter on secondary or storage batteries, in 
the explanation of which we could have 
wished the author had devoted more space. 
For the possibilities of the secondary battery 
are very great ; many able men are devoting 
themselves toward lessening their defects, 
and the small successes which from time to 
time are recorded, would indicate that the 
secondary battery of to-day bears about as 
much resemblance to the future secondary 
battery as the bladder which Dr. Clayton 
used as a gas-holder in 1688 does to the gas- 
ometer of city gas works, or as JamesWatt’s 
crude engine does tothe Atlantic steamer. 

We are not surprised to find that Mr. 
Fiske devotes much space to that very im- 
portant and often neglected department of 
electrical science, measurement. Nor are we 
surprised to find that he treats the subject 
skillfully. We have, {if we are not very 
much mistaken, seen some work of this kind 
before in ‘*‘ Van Nostrand’s Engineering Mag- 
azine,” which had his name appended; work 
which, if Mr. Fiske is, as we suppose, com- 
mencing his career, promises a position in 
that part of the profession which in this 
country has never yet been known to be 
crowded, viz.: the top. So far as we could 
see, the author makes no attempt to devise 
new methods of measurement, but wisely 
contents himself with giving clearly and suc. 
cinctly the theories upon which those in 
vogue are founded. 

While there is absolutely nothing new in 
the author’s ‘‘ Measurement of Electrical Re- 
sistance,” we do not remember ever to have 
seen the measurement so clearly 'demonstra- 
ted in so few words, and, where a tangent or 
sine galvanometer is used his explanatory 
formulae, considering how complex they 
might have been made, are models of neat- 
ness. 

‘*Knowing from Ohm’s law that the 
strength of current in a circuit is inversely 
proportional to the resistance,” says the 
author, ‘‘we can measure the resistance of 
any conductor in the following way: Put the 
conductor in circuit with a battery and a 
galvanometer, and note the deflection of the 
pointer. Then remove the conductor, and 
substitute in its place wires whose resistance 
is known, until one is found through which 
the battery produces the same deflection as 
through the other. The resistance of this 
wire must clearly be equal to’that of the 
conductor. 

2nd. If a tangent or a sine galvanometer 
is used it will not be necessary to find a wire 
through which the battery will produce the 
same deflection; because as the tangents (or 
sines as the case may be) of angles of de- 
flection are proportional to the strength of 
current, and as the strength is inversely pro- 
portional to the resistance, 


tan. a : tan. a’ =P’: 7, 
a , 
p — tan. a’ Xr, 
tan. a 
or, sin. a:: sin. @’ == 7’ : 1, 


_ sin. a’ X #’, 
- sin. a 
in which r is the resistance sought and 7” the 
resistance known. 

3rd. With a differential galvanometer, the 
operation is simplified. In using this instru- 
ment, it is only necessary to insert the un- 
known resistance in the circuit of one coil, 





and a number of known resistances in the 





circuit of the other. As the coils are similar 
in all respects the needle will obey the 
stronger current, ¢.e., that in the branch con- 
taining the least resistance. Insert now 
known resistances until the needle gives no 
deflection when the circuit, closing key is 
pressed. The currents in both coils must 
now be equal; in other words, the resistances 
in both branches must be equal, so that the 
resistance sought is equal to the known re- 
sistance introduced.” 

A very interesting chapter on the telephone 
is thus introduced by the author: 

‘‘It was while experimenting upon har- 
monic telegraphy that Alexander Graham 
Bell and Elisha Gray discovered the prin- 
ciple by which human speech may be elec- 
trically transmitted, and invented an instru- 
ment for applying that principle.” Then 
follows a short notice under the heading 
Reis’s Musical Telephone; and, as we shall 
have something to say about this, we will 
reproduce the first paragraph: 

‘* Before Bell produced an apparatus capa- 
ble of transmitting speech, however, an in- 
termediate step was taken by Philipp Reis, of 
Germany. It will be remembered that, to 
transmit messages on the harmonic system, 
a number of reeds are used, each one capable 
of transmitting a note of one pitch, but no 
other notes; so that to transmit a tune on 
this system it would be necessary to employ 
as many reeds as there are notes in the tune 
to be transmitted. Philipp Reis accom- 
plished the transmission of tunes by his 
‘musical telephone’—a simple device in 
which a great number of reeds were replaced 
by a membrane fixed at all points of its cir- 
cumference.” The author then g6es on to 
describe the theory of Reis’s telephone, fol- 
lowing this by Bell's Theories, the Edison 
Transmitter, etc. 

The impression this is likely to leave on 
the mind of the amateur, and these who 
have, perhaps, had neither the time nor the 
inclination to look into the matter, is that 
Reis discovered only the germ of an inven- 
tion, yet this the author, we feel sure, will 
admit, is far from the fact. Reis’s was more 
than a ‘‘musical telephone.” Both Edison 
and Bell have admitted that they were 
familiar with Reis’s work, and, so far as the 
transmission of intelligible sounds is. con- 
cerned, it is more than doubtful if posterity 
will throw aside the claims of ‘‘ the poor 
teacher,” Reis, for those of either of the rival 
claimants. 

No better evidence of the efficiency of 
Reis’s telephone could be had than that con- 
tained in his letter to Mr. Ladd, of London, 
in July, 1863, long before any other claimant 
appeared in the field. This letter is now in 
the possession of the Society of Electricians. 
In this letter Reis says that “ any sound will 
be reproduced if strong enough to set the 
membrane in motion” (the word ‘‘ any” be- 
ing underlined); and, as it is known that in- 
struments made after the model of Reis’s 
will transmit speech, it would seem clear 
that Reis’s instrument was as much of a 
speaking as of a musical telephone. Prof. 
Silvanus Thompson, who has made a careful 
study of the subject, says that Phillip Reis 
was the undisputed inventor of an instrument 
which he called the telephone, which can 
now be used to transmit speech, which was 
then used to transmit speech, and which was 
invented on purpose to transmit speech. 
Going still further, Prof. Thompson shows 
that there is not a single telephone in the ex- 
changes of England in which the funda- 
mental principles of Reis’s telephone are not 
the essential and indispensable features. 

This being the case, 11 may be asked why 
Reis did not make of his instrument a com- 
mercial success. Prof. Thompson answers 
to this that he was a ‘‘poor teacher,” and 
that he was overtaken by severe illness, 
which ended his career on January 14, 1874. 
This, says Prof. Thompson, was fifteen years 
after the telephone had been first described 
to the Physical Society of Frankfort; and 
two years afterwards Bell’s instrument, the 
magneto-telephone, was described in all the 
scientific papers, and attracted the attention 
of speculators. The most important exhibi- 
tion of Reis’s telephone was at Giessen, in 
September, 1864, at the meeting of the Ger- 





man Naturalists’ Association; but, although 
experiments were conducted before the most 
experienced scientists of Germany and sev- 
eral foreigners, no one save Reis appears to 
have apprehended the great value of the in- 
vention from a commercial standpoint. Prof. 
Thompson gives the testimony of nine con- 
temporary witnesses, who were either per- 
sonally acquainted with Reis or had experi- 
mented with his instruments years before 
the introduction of Bell’s or Edison’s tele- 
phone. 

This is the story of the telephone, and 
neither the student nor the casual observer 
can hope to understand it when he who 
originated the idea is considered from the same 
standpoint of merit as they who carried it 
forward to a commercial success. The boot- 
jack, for instance, performs a valuable work; 
but if there was no boot to pull off, it would 
be valueless; soa man who originates an idea 
performs a service compared to which the 
value of the work done by him who pulls it 
out or applies it is insignificant. 

The paragraph following the title, ‘* Limit 
to Telephonic Transmission,” is like all the 
theoretical handiwork of the author, lucid 
and to the point; but it is to be regretted that 
Mr. Fiske, who seems to be an adept in the 
matter, did not dwell longer on this point, 
and since this work is likely to find much 
favor, as well with the public reader as with 
the practical engineer, he had opened to him 
a fine opportunity to disabuse the public of 
the prevalent idea that the telephone is 
about to supersede the telegraph in long- 
distance transmission, which, outside the 
laboratory, is not likely to be the case. 

In treating the incandescence system of 
electrical lighting, we think Mr. Fiske has, 
unintentionally, of course, done grave injus- 
tice to the man who, in these later days, 
succeede(, after nights and days of toil, in 
perfecting a mechanism which should make 
incandescent lamps of small intensity a 
practical success. The credit he gives to 
Star is just, but the impression he gives that 
the modern incandescence lamp is but an 
adaptation of the mechanism put together 
by Star outside of the use of carbon ina 


vacuum, will not stand the test of a com- 
parison. Again, such persons as Lane- 


Fox, who made an alleged improvement in 
something he had no hand in thinking out, 
should not be mentioned in the same breath 
with the man whose property they have 
filched any more than in speaking of a high- 
wayman and his victim we should say, 
‘*these two gentlemen differ as to who is 
the rightful owner of the loot.” 

It is pot necessary that one should bea 
partisan in order to render unto each man 
his own; a just man can allow the claims 
even of his bitterest foe, and openly deny 
the claims of his nearest friend as opposed 
to them. 

Mr. Fiske seems to espouse the cause of 
one who, though making some valuable im- 
provements in the telephone could not even 
by his firmest ally be credited with having in- 
vented it ; but, when he finds that another 
man, many years ago, made some only 
partially successful experiments in incan- 
descence lighting, he seems inclined to dis- 
allow the claims of one who has made a 
tangible success out of a little more than a 
crude conception. 

We are sure that this is not intentional, 
but we speak of the effect Mr. Fiske’s book 
is likely to produce in the mind of the 
public reader who is inclined to adopt the 
opinions contained in the books he reads. 

Under the heading ‘“‘ Electrical Efficiency 
of Machines,” Mr. Fiske gives some interest. 
ing and valuable formule, and as these seem 
the most direct way of ascertaining the 
electrical efficiency of machines they are 
likely to prove of service to all working 
electricians. 

‘*Besides the generative efficiency of a 
machine,” says the author, “ there is also to 
be considered its electrical efficiency, or the 
proportion borne by the electrical energy 
furnished the external circuit to the total 
electrical energy generated. It being clear 
that the electrical energy consumed in the 
machine is, for practical purposes, wasted, it 
becomes necessary to reduce this amount to 
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a minimum, and therefore to first under- 
stand upon what conditions it depends. 

The most simple case is that of the mag- 
neto-machine denoting the resistance of the 
armature by a, and that of the external cir 
cuit by 7, and remembering that, as the 
strength of current is alike in both, the 
power furnished to the armature, and the 
external circuit must vary with the poten- 
tials due to their resistances we see that 

F=—— 
a+ Pf 


in which F is the efficiency. Thus we see 


a 
that the smaller the ratio = the greater the 


efficiency of a magneto-machine, so that all 
uscless resistances in the armature coils should 
be studiously avoided. In the case of a 
separately excited dynamo, the same formula 
would apply as far as the armature is con- 
cerned, and therefore the same conclusion 
would be reached. The conditions governing 
the excitation of the field magnets would 
vary according to tbe nature of the exciting 
force, whether it were a dynamo, a voltaic 
battery, or a battery of accumulators. In 
calculating the efficiency of the machine, 
however, the energy in the armature coils 
and circuit would have to be calculated from 
the formula C? (a r), in which « is the 
resistance of the armature, and 7 the external 
resistance, and to this would have to be added 
the total energy expended in the exciting 
circuit, calculated by the formula C’? R’, in 
which © is the strength of the exciting cur- 
rent, and R’ the resistance of the exciting 
current. Letting F = the efficiency of the 
machine,” continues Mr. Fiske, ‘*C the cur- 
rent, and + the external resistance, 
FP C*r 
C7(a+nh+ C7? R 

‘In the case of a series dynamo, in which 
the same current traverses the armature, field 
magnet coils, and external circuit, the energy 
must divide itself in the ratio of the resist- 
ances, so that 


@+ @ + f 
in which + is the resistance of the external 
circuit, @ that of the armature, and m that of 
the field magnet coils.” 

‘*In this case,” says Mr. Fiske, ‘‘we see 
the necessity for reducing, as far as con- 
sistent with a sufficiently high E.M.F., the 
resistance of both the armature and the field 
magnet coils.” 

In a shunt dynamo the current in the ar- 
mature is clearly the sum of the currents in 
the external circuit and the magnet coils, 
supposing the shunt to be taken directly 
from the brushes, 

Let C = the current in the armature; then 
the current in the main circuit must, by the 
law of branch circuits, be 


‘ “Me 
“xr 
and the whole resistance of the circuit: 
mr 
R +a 
m+? 
Mie ms 
ta 
( m+r 
me) 
- 


C ( sles aa mor + mer +m 
Mi } r 

In this case the best relative resistances of 
the armature, external circuit, and field mag- 
nets are less obvious, and require a separate 
calculation. Taking the reciprocal of the 
above equation, in order to put it in a more 
convenient form for differentiating, and re- 
membering that the maximum of the recipro- 
eal of Fis the minimum of F, and rice versa, 


I Fr aint ry? +m? rtm r® 
, ss mr 
am+2amr+ar?+mr? +m 
mer ‘ 
a 2a ar 


’ r 
r + m + m? + m +1. (I) 


Differentiating, * being considered the va- 


riable, 
-adr adr ar 
d= r2 m2 m (2) 
adFi —a a I ; 
dr 7* - m* + m (3) 
aE 2ar + 2a 
Ae ee se ge (4) 





| 


Equating the second term of (3) to zero: 
a a I 
r2 — m? m 
am®? =ar?+r?m 
r? (a+ m)=m* a 
m* a a 


= = 0 
a+m 
a 


fi4 —my/ 

a+m 

The positive value of 7 makes (4) positive, 
and therefore corresponds to a minimum 
value of F’, and consequently to a maximum 
value of F. The case of a dynamo, whose mag- 
net coils are wound partly in series and partly 
in shunt, is quite similar. Jt is obvious that 
the formula for the proportion of energy 
commenced in the external circuit, plus that 


; 


r? 
a+m 


' consumed in the series coils ‘supposing the 





shunt to be taken direct from the brushes), 
may be taken from the above formula by 
simply substituting 7! for 7, in which 7 rep 
resents the sum of the resistances of the ex- 
ternal circuit and the series coils: 
-_ m* rt 
“oe a(m + 7')? + m? ri+ mr* 
Letting 7, as before, represent the resistance 
of the external circuit, we have 


F:F' =7:r'!, 
F'r 
7 = of 
and 
m?r 


y= 
~ a(m + 71)? + m2 rt + mr? 
~=_-  —— 


NEW PATENTS—ELECTRICAL—1883. 





INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING NOVEM- 
BER 20, 1883. 





288,609 Telegraph key ; Homer Anderson, Peeks- 
kill, N. Y. 

288,623 Actuating device for secondary electric 
clocks ; Augustus 8. Crane, Newark, N.J. 

288,627 Telephone system; William H. Eckert 
and John A. Seely, New York City, N.Y. 

288,629 Housing and insulation of electrical 
wires underground; Charles C. Gilman, Eldora, 
lowa. 

288,682 Safety cut-out for electric lamps ; Charles 
J. Van Depoele, Chicago, Il. 

288,691 Telephone signaling apparatus ; John J. 
Carty, Cambridge, assignor to the American Bell 
Telephone Co., Boston, Mass. 

288,786 Dynamo multiple telegraph ; Stephen D. 
Field, New York City, N. Y. 

288,790 Underground conduit for electric con- 
ductors ; J. Edwin Giles, Hazleton, Pa. 

288,795 Apparatus for making telegraph cables ; 
Augustin H. Hamon, Paris, France. 

288,818 Dynamo electric machine; 
Kimball, Worcester, Mass. 

288,826 Electric aré lamp ; Joseph T. McConnell, 
Pittsburgh, Pa. 

288,829 Dynamo electric machine ; Thomas J. Mc- 
Tighe, Pittsburgh, Pa. 

288,830 Commutator for dynamo electric ma- 
chines ; Thomas J. MeTighe, and Joseph T, McCon- 
nell, Pittsburgh, Pa 

288,831 Electric arc lamp; Thomas J. McTighe 
and Joseph T. McConnell, Pittsburgh, Pa. 

288,881 Telegraph sounder; Walter C. 
Philadelphia, Pa. 

288,888 Apparatus for electric lighting on railway 
trains; William Stroudley, Brighton, county of 


Alonzo 8. 


Smith, 


Sussex, and Edward John Houghton, Peckham, 
county of Surrey, England. 
288,908 Cut-out for telephones; Charles D. 


Wright and Charles A: Fisher, Petersburg, Ill. 

288,909 Automatic resistance cut-out for tele- 
phones; Charles D. Wright and Charles A. Fisher, 
Petersburg, Il. 

288,915 Magneto electric machine; Joseph C 
Beeman, London, England. 

288,916 Galvanic battery; Sigmund Bergmann, 
New York, N. Y., assignor to Bergmann & Co., 
same place. 

288,963 Regulator for dynamo electric machines; 
Joseph S. Beeman, William Taylor and Frank King, 
London, England, 

——__+4>s—_—__ 

Among the curious exhibits at the Munich 
electrical exhibition were a series of photo- 
graphs representing the various changes and 
contortions produced in the human face by 
subjecting the different facial nerves of a 
patient to the action of electricity. These 
were the experimental photographs made by 
Prof. von Ziemssen. The expressions of joy, 
pain, surprise, doubt, disgust, &c., were 
easily realized, according to the nerve that 
was touched by the electrode. Other experi- 
ments by Prof, von Ziemssen promise to be 
of great importance, They institute a com- 


parison between the continuous and the 


induced current in the stimulation of the 
important accelerator and depresser nerves 
which control the heart. He has found that 
an induced current, so far from stimulating 
the nerves of the heart, as heretofore believed, 
is perfeetly inoperative; whereas a continu- 
ous current from an ordinary battery is of 
the very greatest activity. 


ee 


Combined Gas and Electrical Light. 





M. Somzee has made another attempt to 
produce a cheap and brilliant light by the 
combination of gas and electricity. The 
arrangement comprises an ordinary gas flame, 
fitted with a curved metallic rod passing 
through the flame, provided with means for 
preventing overheating under the action of 
the electric current, which is taken from a 
secondary battery. It is claimed that uader 
there conditions the illuminating power is 
considerably augmented in proportion to the 
additional expense. The light is also said to 
be white, and much cooler in respect of 
radiation than a corresponding light from 
gas alone; the relative proportion of lumi- 
nous and heat rays being completely changed. 
What is supposed to render this combination 
practicable is the fact that the platinum does 
not require a great intensity of current, and 
that one or two small elements will suffice to 
supply an ordinary light, and make it give 
four or five times more light at a cost three 
times less than gas. According as the in- 
tensity of the current is increased or dimin- 
ished, the flame may be rendered more lumi- 
nous or hotter, as the case may be, so that 
the arrangement is capable of furnishing all 
gradations, from the brilliant flame to the 
most calorific radiations. 


——_—_eg>o—_—_- 


Telephone Stock Quotations, 





American Bell Telephone Company..... 192 
Bay State Telephone Company.......... 123 
Central New York Telephone and Tele- 
I TG ob ics o:sstnav cevsreae sae 101 
Boston and Northern Telephone Com- 
UE cid woes aiesiatee nose 9:58 eoeuaeis 135 
Empire State Telephone and Telegraph 
Company ..-.....000 ere Perera es 200 
Granite State Telephone Company ..... 95 
Hudson River Telephone and Telegraph 
PR ci dsamsnicgvaresdencamneras> 100 
New York and New Jersey Telephone 
SEI ais Viisoin tas waives doe en epi . 85 


Mexican Telephone Company... eo 
National Bell Telephone Company of 

INES cred ciaiainie-Giera.x sis 
New York and Pennsylvania Telephone 


NIN isschece diy ace oe. aincals.a aie mrereweers 80 
Suburban Telephone Company.......... 139 
Southern Bell Telephone and Telegraph 

PIN 5 vivats. acetate slain selena ans sia'o wale 125 
Tropical Telephone Company........... 23 
Central Union Telephone Company...... 100 
Iowa Union dg - - 106 


Missouri and Kansas Telephone Co...... 90 
United Telephone Company (Kansas and 


Missouri)........ saith n eeaiionds Vas aces 89 
Bell Telephone Company, of Missouri. . .165 
Wisconsin Telephone Company......,.. 125 
Cumberland Telephone Company........100 
Great Southern Telephone Company... .100 
Michigan Telephone Company......... 115 
Chicago Telephone Company........... 285 
Erie Telephone Company.............. 59 
Union Telephone Company............. 100 

——_- ae —__—_- 


BUSINESS NOTICES. 





For SatE—United States and Canadian 
rights in an arc lamp; inventor desires to sell 
his patents outright for a moderatesum, Ad- 
dress ‘‘Arc Lamp,” P. O. Box 3829, New York 
City. Y 

A mechanical and electrical engineer, 
graduate of the United States Naval Academy, 
desires an engagement; highest testimonials. 
Address G, S., 25 Bowdoin street, Boston, 
Mass. 


For Sang.—One second hand 8 inch 
nickel plating machine, good as new, used 
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SMITHS 
MANUAL 


oF 


TELEGRAPHY 


SEVENTEENTH EDITION. 





New and Revised. 


L.G.TILLOTSON & CO. 


PUBLISHERS AND SOLE PROPRIETORS. 
Besides full instructions in the Art of Tele- 
graphy, this Book Contains One Hundred and 
Seventy-five Pages of all of the latest and best 
Telegraph and Electrical Imstruments, Bat- 
teries and Supplies in Use. 


Just Issued by 


; Five Pages of Registers. 
Six Pages of Relays, twenty different 
styles. 
Four Pages of Sounders, twelve 
: different styles. 
Six Pages of Keys, sixteen different 
; styles. 

Eight Pages of Cut-outs, Switches, 
Lightning Arresters and 
Galvanometers. 

Four Pages of Learners’ Instruments, 
Binding - Posts and 
Connectors. 

Nineteen Pages of Electric Call Bells, 
Burglar Alarm and House and 

otel Annunciators, Ma- 
terial, Diagrams, and Descriptions. 
Eighteen Pages of Batteries, Fifty 
Different Styles. 

Four Pages of Insulators, Nineteen 
Different Styles. 
Twenty-three Pages of Builders’ 
and Repairers’ Tools. 

Ten Pages of Insulated Wires and 
Cables, two hundred dif- 
ferent styles. 

Five Pages of Latest Books on Elec- 
trical Science. 

One Hundred and Fifty Different 
Books. 

Fourteen Pages of Office Supplies. 
Six Pages of Electro-Medical 
Apparatus. 

Four Pages Dynamo and Magneto 

lectric Machines. 

Six Pages of Experimental Apparatus 
Two Pages of Electrical Toys. 
Four Pages of Electric Gas Lighting 
ore. 

Seven Pages Electro Plating Appa- 
ratus, for Gold, Silver and Nickel. 
Induction Coils, all sizes. 

Leyden Jars and Condensers. 
Geissler Vacuum Tubes. 
Geissler Tube Rotators. 
Electric Lamps. Galvanic Lamps. 
Snapper Sounders. 
Electric Blasting Apparatus. 
Office Clocks, eleven different styles. 
Telephone Bells. 
Telephone Batteries. 
Telephone Switches. 
Telephone Cords, 
And other Telephone Supplies. 
Office and Main Line Staples. 
Steel, Brass and Plated Message 
Hooks. 

Carbon Plates and Electric Light 
Carbons. Chemicals and Metals. 
Battery Directions. 

Acid Pumps. Line Material. 

Velocipede Hand Cars. 
Soldering A 
All Sizes of Platinum Wire. 
Electro and Permanent Magnets. 
Office Wire Cleats, all sizes. 
Rubber Window Tubes, all lengths. 
Automatic Signal Boxes. 

Fire Alarm Boxes. Bell Strikers. 
All sizes of the Best Brands of Eng- 
lish and American Galvanized 
Iron and Steel Line Wire. 


aratus. 


L.G.TILLOTSON & CO. 
The Oldest & Largest Railway & Telegraph Supply 
House in America, 


Manufacturers, Importers and Dealers in every Va 








but little, W, B, Wauzis, Fitchburg, Mass. 


riety of Electric Apparatus, 5 & 7 Dey St., N.Y, 
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The Wright Patent Cable Clip. 


This is the most economical = easily-applied 
device for suspending aerial cables. It is very 
light and strong, and will not rust. The clip ‘4 
used extensively, and is highly recommended by 
the management of the Boston, Providence, Wash- 
ington, and other telephone companies in this 
country and ( anada. The gain in time of workmen | 
in putting up cables will save more than the cost. 


The Howard Safety Ap ppliance (Patented. ) 
This device comprises a lightning arrester, cut 
out, and fusible wire, in a compact form, to be 
placed outside of the house or place of business of 
the subscriber; the electric current, by means of 
an arm extending inside of the building, being en- 
tirely cut off from the interior at the will of the 
subscriber, while fusible wires afford additional 
protection when the instrument is in circuit 
should an excessive charge, as from electric light 
currents, be accidentally thrown upon the tele- 
phone line. The advantages of this device are too 
obvious to need further comment. _It is in success- 
fuluse in Providence and other‘ “exchanges, and is in 
increasing demand wherever it has been introduced. 


The Breckenridge Jack (Patented. ) 
This isa device for looping in the Central Office 
telephone without breaking circuit, or in any way 
interfering with the free conversation of subscrib- 
ers who may be using the line. The central tele- 
phone office in Providence has used this device in 
= e to all others. Two years’ experience 
as proved its perfect reliability and adaptation to 
any of the wants, in this respect, of a large tele- 
phone exchange. It is in use in some fifteen or 
twenty exchanges in the country, and is recom- 

mended by all who are familiar with it. 


The Providence Switchboard (Patented.) 

This is the new style of switchboard, invented by 
Mr. Breckenridge, of the Providence company, 
which is used exclusively in the Providence central 
office, where there are over eighteen hundred sub- 
scribers’ linesinone room. It admits of expansion 
to accommodate at least three thousand subscrib- 
ers’ mes in one room. It is the most compact 
switchboard of its kind yet invented. It bringsall 
the working parts within reach of the operator 
without stretching, and, all the connecting wires 
and points being encased in rubber, has practically 
no leakage or induction. It has been found indis- 
pensable to quick and economical work in a large 
central office. It is the only switch which can be 
used advantageously for metallic circuits. The 
Worcester office has been equipped with this board, 
and s, itches for Springfie aa office are now being 
made. Every large exchange sbould examine this 
switchboard thoroughly before making a choice in 
this respect. 


Rhode Island Telephone & Electric Co, 
PROVIDENCE, R. I. 


JUST OUT. 
RLECTRIcITY 


In Theory and Practice, 


Or the Elements of L frie Engineer 
Lieut. BRADLEY A. FISKE, U.S.N, 


PRICE $2.50. 


Svo, Cloth, 180 Illustrations, 
Copics sent postpaid by mail, on receipt of price. 


D. VAN NOSTRAND, Publisher. 


7 Warren Streets, NEW YORK. 











23 Murray and 2 


Complete C wee of Electrical Books will be sent to 
dress on a 


CHARLES E. TOSTER. 


RANK L. FREEMAN, for 
Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 
|COUNSELORS IN PATENT CAUSES, 
Mechanical and Electrical Experts 
WASHINGTON, D. C. 


OrFicEes: 931 F STREET. 





A. C. NORTHROP, 


Waterbury, Conn. 


{ron and Brass Machine Serews 


ZING IN SHEETS AND PLATE FOR 
ELECTRIOAL PURPOSES. 


Paris for Telegraph and Telephone Instruments, | 


AAANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 


Opportunity to Estimate on patented articles | 
from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 





PAINE & LADD, 


HALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes) 
And Solicitors, 
WASHINGTON, =~ © 











LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks | 


Bought and Sold on C.mm‘ssion, 


: ———— 3 
e Examiner in cha 
igzenineecme THE THOMSON-HOUSTON ELECTRIC CO, 


FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYS8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


In all desirable qualities of ELecrric Arc Liguts the THOMSON-HOUSTON SYSTEM 


has no equal. 


The lights are superior in color and s‘eadiness, and the entire apparatus is more 


economical, efficient and safe, more easily managed, and less liable to derangement than any other. 


Principal Office, 131 Devonshire St., Boston, Mass. 


A. PEVEAR, President. 
| & ef “COFFIN, Vice-President. 


H. A. FEVEA B. F. 


. BARTON, Treas. aiid Manager. E 
}. $ “SKINNER, Secretary 
DIRECTORS 
SPINNE Y, 
J.N. SMITH, 


THOMSON, Electrician. 
KE. J. HOUSTON, Consult’g Electrician 


5. A. BARTON, 
E. THOMSON 


New Illustrated Pamphlet will be sent on application. 





H. McGoneeat. 8S. D. Lake. 


McGONEGAL & LAKE, 
Electricians, 


‘Telegraph Engineers. aul Contoacors 


| 
| SS corrin, 
| 
! 
| 
' 
| 


Organized, be. and Equip District Tele- 
| graph Companies, build Railroad or Private Tele- 
graph Lines. 

| TEMPLE COURT, 5 BEEKMAN ST., 

| Room 285, New York 
| Weare prepared to furnish—AT BOTTOM 
| FIGURES—supplies to District Telegraph 
| Companies. 

| Competent men as Superintendents, Man- 
|} agers, Clerks and Linemen for District Tele- 
graph and Telephone Companies. All kinds 
of Wire, Cables, Registers—SINGLE AND 
| DOUBL E PEN—Relays, Bells and Switches, 
| Signal Boxes—FROM ONE TO ELEVEN 
CALLS—Messe ngers’ Uniforms, Caps, etc. 

Record of Call Books, Subscribers’ Ledgers, 
| Messengers’ Tickets, Instrument Backboards, 
Cleats, “Insulators, Batteries and Telegraph 
Supplies generally. 

Rusper Tare, superior to all others, for 
DISTRICT TELEGRAPH, TELEPHONE, BURGLAR 
ALARMS AND ELECTRIC LIGHT purposes. 

Execute commissions with cair and fidelity. 
Telegraph and Telephone stocks and terri- 
tory bought and sold. Correspondence so- 
licited. 

ELECTRIC LICHT AT BOTTOM FICURES. 


Two Telephone Companies earning large dividends 
and susceptible of further development, for sale. 








<semee (£ OU 1 F Ve 
IN FIRST CLASS SIvLE AND WITHD 
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ISSUE W VINE Q wo 
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PATENTS 


MUNN & CO., of the SCIENTIFIC AMERICAN, con. 
tinue toact as Solicitors for Patents, s, Trade 
Marks, Copyrights, for the United ‘State 3, G anad. 
Englan i, France, Germany, ete. land Book abou 
Patents sent free. Thirty-seven yeurs’ experiesce. 

Patents obtained through MUNN & CO. are noticed 
in the SCIENTIFIC AMERICAN, the largest, best, and 
most widely circulated scientific paper. $3.200 year. 
Weekly. Spiendid engravings and intere sting in- 
formation. Specimen copy of oe Scientific Amere 
ican sent free. Address MUNN & CO., SCIENTIFIC 
AMERICAN Office, 231 Broadway, New York. 


















MEMBERSHIPS. 


At a meeting of the Directors of the 


dlectric, Manufacturing & Miscellaneous 
STOCK EXCHANCE, 


it was resolved to close the subscription books for 
the tirst limited allotment of seats at $2, on or be 
tore Noy. 17th, prior to opening of the Exchange 
Application blanks may be had of and subscrip- 
tions made through and payable to the order of 
The Third National Bank, No. 20 Nassau Street 
The St. Nicholas Bank, of N, Y., No. 7 Wall St. 
The Chatham National Bank, No. 196 Broadway,or 
Messrs. Hagen & Billings, bankers, No. 1 Wall St. 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and information obtained of, the Secretary, 
Duncan Building, No. 11 Pine Street. 





JTOosT PUBLISHED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS 


Inventor of the Telephone, 


A Biographical Sketch, with documentary testi 
mony, translations of the original papers of the 
Inventor and conte mporary publications, By 
SILVANUS P. THOMPSON. ‘ 


Catalogue of Electrical Books free on application. 


E. & F. f. SPON, 


35 MURRAY STREET, NEW YORK. 








THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 


Pp r C e 3 3. 7 3 complete with , Mathers. Book of In- 


struction, Wire, Chemicals and all 
“Morse " Instrument alone, wtthews battery 


nsosuanry materials for operating. 
“Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles. 


Cell of battery Complete........ccccccccccerccccccccccccccccsen S8etoccccccerrers si sresesceseeseeeeees 
“‘ Morse Learners’ Instrument without battery, sent by mail Si ot oe aos ce aa “ge aaa SENS eN PORE RED aipee 
( Battery cannot be sent by mail. ) 

















h 
: =a 








{= Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order, Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. 

t=” We will in every case refund any remittance made us for these 
goods, if they are not feund to be entirely satisfactory. 


You are sure of getting the BEST THAT IS MADE 


if you select the “ MORSE.” 
Th e 66 M orse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 














IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 








J.H. BUNNELL & CO., 
No. 1123 Liberty Street, New York. 
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Binders for - Electrical Review. VI A D uC T ' MA N UF A CTU R IN cco M 2 ANY 


oF BAUTIMORE ory. 
| Works: Relay Station, B. & 0. R. R. Office: Chamber of Commerce, Room 29 and 31. 


| This Company, in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to which it has succeeded ; 
| the latter firm having dissolved, and Mr. Augustus G. Davis, its senior member, having assumed its entire assets und liabilities. 
5 Mr. Davis has transferred to this Company (of which he is President) all interests of whatever nature heretofore pertaining to Davis & Watts, and 
will henceforth give his personal supervision to the manufacture of 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Having increased facilities and ample capital, we will carry a large stock of 
TELEPHONE, TELECRAPH, ELECTRIC LICHT AND AMERICAN DISTRICT SUPPLIES 


| of all kinds. Our Works are on the Patapsco River, at the Reiay Station,B. & O.R.R.,with an abundance of water-power. We carry continually a large 
stock of CROSS-ARMS, PINS, BRACKETS, INSULATORS and WIRE (both Line, Office and Electric Light) and our prices will be found most reasonable. 





We solicit a continuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we can, and 
will make it to their advantage. We have in preparation a new illustrated catalogue, which, when ready, we shall be pleased to furnish. 


VIADUCT MANUFACTURING COMPANY. A. G. DAVIS, President. 





We are now prepared to furnish for the 


convenience of subscribers to the REvrEw 

one of the latest improved self-binders. The ST A N D A R D & L bk C T 4 A [ A L WO 4 KS 
binders are of the exact size of the paper, 5 
and each issue as received can be filed in it MANUFACTURERS OF 


| 

| 

: i : | 
without trouble. When the volume is com- | 
plete at the end of the year, it can be per- | 
manently fastened in a moment, making in | 
appearance a volume almost as durable as 


one especially bound, The binder will be 
sent, postage prepaid, to any part of the 


Do Se een ree oO Box, 30, 2 LINE WIRE (all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 


Delano & Company, P. O. Box, 3829, 23 


acsccttcecil nea &c., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 


AND OTHER BATTERIES. 
HAINES BROSs, occ itis fr manufacturing PING & BRACKEDS, very low ries fr car-oad lt 


Promoters and Brokers scan sleaedeli eaccitlid i 


55 BROADWAY, N. Y. AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Catalogue and special prices. 





LARGE STOCK ON HAND OF 





Electrical Stocks a Specialty. STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO, U. 8S. A. 





H. M. RAYNOR, 
No. 25 Bond Street, 
New York. 


American Bell Telephone Go. 







= a. 


ELECTRIC, 
TELEGRAPH 


All Forms 


FOR 


1859. 








WM. H. FORBES, THEO. N. VAIL, WM. R. DRIVER, 
President. Gewl Manager, Treasurer. ALL PURPOSES, eer x) 
GROUND - LINE This Company owns the Original 





| 4 
| — 

Patents of Alexander Graham Bell Wholesale and Retail | 

for the Electric Speaking Telephone, 

and other patents, covering improve- 

ments upon the same, and controls 

except for certain limited territory, 

under an arrangement with the West- N EW 

ern Union Telegraph Co., the Gold N G LA N D U TT O. 

and Stock Telegraph Co., the Ameri 

can Speaking Telephone Co., and the 

Harmonic Telegraph Co., the Patents PROV IDEINTSE, . I. 

owned by those Companies, and is 

prepared to furnish telephones to the 

citizens of the United States through 

its local Licensees, on the following 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 








MANUFACTURERS OF 


DRalnine Macuareny 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire ; 





systems: 





Those desiring instruments on Pri- 


ALS 
vate or Speaking Tube Lines, or con- “nin 
i camp SINGLE & DOUBLE WINDERS 
| apply to the nearest Licensed Ex- 
) change, when their case will be brought ie 


i to the attention of the proper local 
Company. 

Any further information will be 
gladly furnished on application to the 
Company at ts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. 








BRAIDERS 


Of every description, 


For Silk, Worsted and Cotton Braid. 








FINE CASTINGS A SPECIALTY 
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The Coe Brass Mv. Co, 


MANUFACTURERS OF 


BRASS, 
Cippor {German le 


IN EVERY VARIETY OF 








SHEETS, ROLLS, PLATES,| ™ 


WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valve — _ 








Will guara per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. For 
sale by E. P. Ham —~ Co., 36 Cortlandt St., N.Y., 
Hill, Clark & Co., Boston, Mass. Write for Cire ular 
No. 36. B.W.P Shee db een, Box 1450,Corning,N.Y. 





BHLECTRICAL RE Vv" TEWw - 











WATTS, CAMPBELL & 


N EWARK, 
“= 


MANUFACTURERS OF 


meth a 


CUM RIN 


IN FULL VARIETY. 


Sizes varying from 30 to 2000 H. P| 


Prefe’ rred above all others by 
the United States and Brush 
Electric Lighting Co.’s for regu- 
larity of spee ed and econo omy. 


m, roar Non-Condensing or Compound 


SEND FOR CIRCULAR. 








Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 
PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 
49 CHAMBERS STREET, NEW YORK; 


18 FEDERAL STREET, BOSTON 


WORKS AT WATERBURY. CONN. 





LECLANCHE. 


Prism Battery, Complete Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells noW in use in the United States and 
1,000,000 in Europe. 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. | 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. | 


LECLANCHE BATTERY CO. 


149 W. 18th 8t., N. Y., or 
L, G. TILLOTSON & 00.,5 & 7 Dey 8t., N.Y. 


pan Black, Blue Black, and 

ing, all ‘of superior’ qua- 

fer: cos Special ex- 

cellence in the essentials of 

Fini ditys Color my | i 
Fabilics Circulars 


tvison, Blakeman, Taylor & Co., N.Y. 
































EL VW TSOoLBEuURN 


ips f “DeranoLlein IMac hin ies. 


mast. {te hbur J 








RALPI¥f BAGALE« 
Secretary and Teeesuwer. 


H. H. WESTINGHOUSE 
Superintendent. 


GEORGE WESTINGHOUSE, Jr., 
President. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


_ = 


Dynamo Electric Machines 


OF ANY MAKE 


For Breit vighting. 


Inene wet Eyes 


For é. ‘iving by Belt — 
Coun ter-Shafting. | 






Send for Mt strated 
Circular. 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, Ill. 





VICTOR BISHOP & CO., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, | 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


Wo. 33 MAIDEN LANE, NEW YORK 


ESTABLISHF™ 188” 


Electric Light Apparatus 


—AND— 


ALECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT, 


Have had five years’ experience building Electric 
| Light Apparatus. Facilities for making complete 
apparatus for 50 Are Lights a day. Everything 
made on the INTERCHANGEABLE! system. 





Twenty years’ experience designing and building 
Special and Labor-Saving Machinery. Estimates 
given. Correspondence solicited. 





JAMES BRADY, 


(Suc’R TO Brapy Mrs, Co.) 


257 and 259 WATER STREET, 
BROOKLYN, N. Y. 


MAGNET STEEL 


AND 





ALL KINDS OF 


CHROME CAST STEEL. 





— S. H. KOHN, 
| Proprietor, 


STEEL for MAGNETS 


A SPECIALTY, 


| And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, FE. D., N. Y. 


Cc. P. HAUCHIAN, 
Superintendent, 





ESTABLISHED 1864, 


WILLIAM A.HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 
With Harris’ Patented Improvements 


ALSO 


Light & Heavy Iron Castings, 
PROVIDENCE, R. I. 


| Send tor copy ** Engineers’ and Steam 


Users’? Manual,” by John W. Hill, M,.E 


| Price, $1.25. 


“OTTO” 





CAS 


ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all ; pee Ceases. 


Works without 
oN boiler, comm, coal, 
f ashes or attend- 
w ance. Successfully 
} adapted instead of 
steam power in all 
Y industries and of- 
fers special advan- 
tages for running 
, — - — 

ery for Telegraph 

od Teleph one as suadientadieatoee 08es. = 


Built in Sizes of 1,2, 4, 7,10, 15.&25 ind. i. PrP. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila. 
Branch Office: 





214 Randolph Street, Chicago. 





JOHN H. MUEGGE, 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c., Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 
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ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—a— 


Telephone, Telegraph and Electric Light, 
OF FICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILA 


A. L. BOGART, 
ELECTRICIAN, 
No. 22 UNION SQUARE, X. ¥., 4th Ave, Side, 


Patentee and Manufacturer of every variety of 


Electric Gas-Lighting 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
of Electric Lighting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, Lirrell Ring and Arm Burners, for 
use with Machine Gas. Batteries, Primary Coils, Three 
Styles of Automatic Cut-of’s, 221 AN Supplies Necessary 
in Fitting Up Buildings. All Apparatus Patented. 


DELPHIA, PA. 





Also, Burglar Alarms, Annunciators, Call Bells, & 


PHOSPHOR - BRONZE 


TELEPHONE WIRE. 








i Picspther- Bronze. alia 


Combines High Electrical Conductivity and Resist- 


ance to Corwosion with Lightness and Tenacity. 


Standard Sizes, 16, 17 and 18, Stubs’ Gauge. 
ADDRESS: 


THE PHOSPHOR-BRONZE SMELTING 0, | 


( LIMITED.) 


512 ARCH ST., PHILADELPHIA, PA. 


Dwners of the 
Patents. 


Sole Manufacturers of Phozphor-Bronze in the United States. 





For Long and Short Distance Telephoning. 
Unlimited Distance for both Telephone 
and Telegraph Service. 
Underground, Aerial and Submarine. 
The agitation of each separate molecule compris- 


ing the ecntral portion of the Spiral Wire is in a | 


direct line with the length of the wire, the elec- 


trical curren: having an unretarded straight | 
circulation through the central core from end to | 


end, proweected by four or more spirally arranged 
sirfa e 
conti uous spiral currents, constantly throwing 
aside the adjacent inductive currents of other par- 
alies wires, and also all atmospheric 
likely to re —_—. the reproduc tion of articulation; 
hence INSTANTANEOUS reproduction of ar- 


ticulation from end to end of the spirally grooved | 


wire over unlimited distances. 

For tele graph use the Spiral Wire must be ac- 
knowledged as the only perfect conductor, 
bre raking the circuit instantaneously and admitting 
of greatly increased rapidity of telegraphic com- 
munication 

‘Whe Spiral Wire is its own insulator. 
Itsavitation is Instantaneous throughout, 
The longer the Spiral Wire the less i: is affeeted by 
any outside inductive influe neces, and absolutely 
uninte rrupted pathway is ensured throughout the 
core 


The weight of un'imited distance Telephone and 


Telegraph Wire is but 110 Ibs. per mile. 

Orders will meet prompt attention. 

The patents tor this clectrical conductor were- 
granted only after long, practical tests at Washing 
ington, and its superiority acknowledged by che 
be st electrical authority y, Who had heretofore pro- 

anced it a fallacy. 


ain Spira: Telephone Wire Co., 
, 43 Milk Street, Boston. Mass.. U.S. 


United States Phosphor-Bronze | 


‘PARTRICK & CARTER, 


Soa) Telenhong and Telagragh Wise, 


+on the exterior of said wire, which convey | 


influence s | 


HLECTRICAL 





merican Electrical Works 


MANUFACTURERS OF 


Patent Finished Insulated 
Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


/ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER ‘COVERED WIRE, BURGLAR 
| ALARM AND ANNUNCIATOR WIRE, LEAD- 
| ENCASED WIRE, ANTI-INDUCTION AERIAL 
| AND UNDERGROUND CABLES ETC., ETC. 
OFFICE AND FACTORY: 
No. 67 STEWART STREET, 
PROVIDENCE, R. |. 
EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


PARTRICK sl CARTER’S 








ae = =] 

| . f : 

Electric Annunciator. 
(PATENTED FEB. 16, 1875.) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable apparatus in_ the 
| market. NO DROPS or other COMPLICATED MECH- 

ANISM to get out of order, and NECESSITATING 
| CONSTANT REPAIRS. We have furnished some of 
| the largest and finest hotels in the country with our 
Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, etc., by addressing us. 

Corre sponde nce solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
| hangers. Send for Catalogue of Annunciators, 
| Alarms, Electric Bells, ete. 

114 SOUTH 2d ST., 
PHILADELPHIA, PA.' 
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AW BATTERY. pert ystsiet “usury, 








The BEST pas Circuit Battery in the | Addregged Clrealarns sion « é00 


World and the CHEAPEST. 


Combines all the advantages of the best of | 
the others, without any of their disadvantages. 

Thousands sold monthly. Send for circu- 
lar. Manufactured and sold by the 


LAW TELBGRAPH €6., 


140 Fulton St., New York. 


| 


—)OF BOSTON. (— 
Priatipal Office, Old State House, State Street, Boston, Mass. 
J. M. PRENDERGAST, President, 
D. J. HERN, Gen. Manager, W.H. SMITH, Sup’t. 
DEPARTMENT FOR THE 
Addressing and Distribution of Circulars. 


NOTICE TO ADVERTISERS AND OTHERS. 


We have in our employ experienced persons to 
address, fold and envelope advertising matter for 


| | distribution by mail or by our messengers 


We distribute Circulars, Handbills, Notices, ete., 
PROPERLY, and at less rate than can be done by 
any other manner, considering the thoroughness of 
our work, 

SPECIAL arrangements made for any respectable 
kind of servicé; well drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
estimates for delivering circulars, ete., to any city 
or town in Massachusetts. 


OUR RATES FOR DELIVERY 
AS FOLLOWS 
Handbills, delivered on the Stre at $1.00 per 1000 
in the Stores, 1.50 
Unaddressed € me ‘ulars, (in env ‘lopes) 3.50 “ 
** 2,000 to 5,000, 
$3.00 bd 


IN BOSTON ARE 


** 10,009 to 25,009, 5.00 6 
| Pamphlets, (small), delivered on Street 4.50 “ 
” in Houses 6.50 oe 

on Street 6.00 va 
ie in Houses 8.00 ss 


Our price for addressing, folding, and mailing, 
(including envelopes and postage: is $20.00 per 
thousand for ordinary circulars of not more than 
2ounces Special rates on lots above 10,000, and 
on books and other heavy advertising matter 


% Oeiad 
“ Ps 





Rhode Island Braiding Machine Co. 


89 ASORS ST., PROVIDENCE, R. I. 









Telephone, 
Wire, 


General Machinists. 


Our Specialty being in 
Braiding & Winding 
Machinery, 


Braiders and Winders for cov- 
ering all kinds of Telegraph, 


and for making all sizes 
of Worsted, 
Mohair Braid. 


Packing Braiders, Coir Matting 
Braiders, Quillers, Hankers, 


Measuring Machines, 


Also a full stock of Spools, Bob- %& 
bins, and Braiders’ Supplies. 


and Electrie Light 


Silk, Cotton and 


&e., &e. 





Siu 





The Bergmann & Haid Battery. 


THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 








ho gases. 









HEIGHT, 
DiaMeETER, 


344 INCHES. 





BERGMANN & CO 


ERATUM in Telephone and all open circuit work. 

THIS BATTERY is 
ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
defects of the LeClanché and other forms hitherto employed. 
neat, compact and very portable. Hermetically sealed and guaranteed to form 
On this account it requires hardly any attention. 


than twice as long as any other. It is cheaper than any other. 


Samples sent to 


Send for Circular. 


not only 


» has been till 


the SIMPLEST, 


have now succeeded in supplying what 


now the GREAT DESID 


CLEANEST, most 


It is small, 


It will last more 





Price, $1.20, Complete. 





application. 


Dealers and Telephone Exchanges on 


Liberal Discounts to Dealers. 


Bergmann & Co., Electrical Works, 292 to 298 Ave. B, cor. 17th St., New York. 
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THE 





MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
” NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Shis. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 





THE ANSONIA 


BRASS c ce (0, 





NUFACTURERS OF 


Parektectrie Copper Wire 
For Magnets, Telephones, Electric 
Lights, ete. 


SPLITDORF’S PATENTED LIQUID INSUIATIts 
COVERED WITE COTTON OB SILE. 


é LINE W TRE. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia= 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER. &c 


Nos. 19 and 24 Cliff St.. New York 
WESTERN 








WiTH H. 





Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TELEGRAPH INSTRUMENTS 


AND SUPPLIES. 


Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro 
Mercurial Fire Alarm, Electro-Medical A ppa- 
ratus, Electric Gas Lighting Apparatus, Edi 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Te!egraph App: ratus, 
Bi-Polar and Carbor Tele pl 10nes, I clephone 
Apparatus, Underground Cables, 
ENOS M. BARTON, 


Vice-Presi lent. 


Exchange 


ANSON STAGER, 


President. 





CATALOGUES 
SENT BY MAIL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 


Page. Price. 

I —- Complete Set of Catalogues. 3: 36 20c. 
I[—Telegraph Instruments and 

Es a 64 


TV—Insulated Wir: (inc luded in 
II.) 


6c. 


V—Eleciric Bells, An aunciators, 


Electro-Mercur al Fire 
BL ehe-binkads. <teciennm 32 = Se. 
VI—Electro-Medical pparatus. 32 
VIi—Manual of Telegraphy and 
Catalogue of Pitvate Linc 
a 82. free. 
@1I—Condensed Price List....... 20 free. 
X—Electric Bells, ete. descrip- 
NE .. « sVawase <tadaccsoos 12 3c. 
XI—Magnets for Mills..... ... 20 3c. | 
Sir William Thomson's Nauti- 
cal Instruments.......... 5c. 


THE BISHOP 


“hy Persha Works, 


(SAMUEL BOARDMAN, Agent.) 








Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables, 


50 Regular Sizes. 
One tc Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Acrial Telegraph Cables 


Lead or Hempen Covered. 


ANTI-INDUCTION 


Telephone (Lead -Corered) Cables, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


| Torpedo Cables, 


| Recommended by the European and South Ameri 
can Governments. 


Lead-Corered Cables 


For Canal and Streamlet Crossings, 


GUTTA-PERCHA 


Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
i purposes. 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 


| 


Offic 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexibk. Cords, Flexi- 
ble Elevator Cables, Electric Cordage. 


Burglar-Alarm and Annunciatcr Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G. P. Chem 
ical Vessels for Acids, etc. 


~* 


Agents Recepticn f Orders and 

Salc -f Goods. 

L. @. TILL TSON <: CO., 7 Dey St., New York. 
WILLIAM HEATON, 508 Chestnut 8t., Phila. 


THIRTY-THREE YEARS’ EXPERIENCE HAS 
TAUGHT US THAT NEITHER THE ELECTRI 
CAL NOR MECHANICAL QUALITIES OF 
EITHER GUTTA-PERCHA OR COPPER DETER- 
IORATE BY LONG WORKING OR SUBMERSION, 
CONSEQUENTLY THE BEST FORM OF A SUB- 
MARINE TELEGRAPH CABLE WILL BE THAT 
IN WHICH THESE CONDITIONS WERE FUL- 
FILLED.—Extract from Report on Cables, by Wil- 
loughby Smith, 

MANUFACTURED BY 


The Bishop Gutta-Percha Works. 
Address all communicat. ns to 
w. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., New York. 
Orrick aT THE WORKS. 


BLECTRICAL— ev aw 
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_ THE ELECTRICAL SUPPLY CO, 


MANUFACTURERS OF 


Insulated Wire 


OF EVERY DESCRIPTION. 


Thi TERREGED 


nn 


nna 
Hi i epee 
Pie : 





(Factory of the Electrical Supply Ce. at Ansonia, Ct.) 


ELECTRIC LIGHT, 
TELEPHONE, AND 
TELEGRAPH SUPPLIES. 


Warehouse: 17 DEY ST., NEW YORK. 


LYNCH & BANTA, 
38 WASHINGTON S8T., CHICAGO, 





UTLER’S SAFE 


Ft oes al FIRE & BURGLAR PROOF. 
TELEGRAPH 301 BROADWAY, 


NEW YORK. 


TELEPHONE POLES. 


WwW. C. DEWEY, 
Treasure. 





FRANK F. BULLARD, 
Gen’! Manager. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS. 


S. W. FRENCH, 
President. 








CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 





Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 





Estimates on complete equipment of Private Lines furnished cn application. Correspondence solicited. 


New York Office, 20 Cliff Street. 








WESTERN ELECTRIC COMPANY, 


The Best of everything at Bottom Prices. 


Telegraph and Telephone Apparatus and Supplies. 
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A.G. D AY, THE UNITED STATES 

| meres ELECTRIC LIGHTING CO. 
Kerite Insulated . 

Telegraph and Telephone THE WESTON ARC LIGHT 


Wire and Cables. AND- 


THE MAXIM INCANDESCENT LIGHT 


ARE SUPERIOR TO ALL OTHERS IN 


OFFICE, 120 BROADWAY, NEW YORK. 
FACTORY, SEYMOUR, CONN. 


awtr-rnpvoriow xerrT= ERFIGIENCY, ECONOMY, RELIABILITY, SAFETY 


Celephone Cables. ——- 
7 _— CONVENIENCE. 
Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK J 
PERFECTLY for that distance. 


sown. POMGCE ADLOMALC REGUIALON sem 


Practical Telegraphists 


Commend and recognize the Kerite Insulation as 


superior to all others. At the CENTENNIAL “4 ° ° 
ExursiTion at Philadelphia, Sir Electric Motors, Electroplating Machines, 
WiLutiaAmM TuHomson, the emi- 
nent Electrician and sci- Carbons &e 
entist, awarded ‘ P 
to the a 


Kerite Insulated Wire and Cables' ofice—59 & 61 LIBERTY STREET, NEW YORK. 
A DIPLOMA ~ OO 


’ 
Gro. W. HeBarp, President. LEONARD E, Curtis, Secretary. Pu. Ferp. Kogse, Treasurer 


For ‘‘Excellence of the Insulation and 


Durability of the Insulator.”’ TRUSTEES, 


Mance.ius HARTLEY, } Iienry B. Hype, Watter T. Hartcu, 

ANSON PHELPs Stokes, - Vice-Presidents. Joun A. STEWART, Henry Day, 

Cuas. R. FLINT, ) Rosert B. MinTURN, Tuos. H HuBBarb, 
GENERAL AGENT: Lowis FITZGERALD, Geo. W. HEBARD. | Lronarp E, Curtis 


CLARK B. HOTCHKISS 
120 BROADWAY, NEW YORK. SEND FOR ILLUSTRATED CATALOCUE. 








FOR 


CHUARLES WILLIAMS, JR. 


(Established in 1856.) 


Nos. 109-115 Court Street, BL AGTRIC 


BOSTON, MASS. | 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN LIGHTING 
BELL TELEPHONE CO. 


Unequalled. Unexcelled. 


Mapneto, Crank and Push Button 


CALL BELLS ARC.LIGHTS. 
§ f 1 attention to thee BRUSH MACHINES we are now manufacturing, in 


We desire to cal ; . 0 U 
tended to give lights of about two-thirds of the power of our usual size of are lights. They are fully 
equal to the ordinary size lights of other systems, and except in the amount of light, are the same in 


FE L Ec C TRI C 4 FE [ L S every respect as our other lights. 
4 Number of Machine. | Number cf Arc Lights. Nominal Candle Power. Horse Fower Required. 


10 1,200 6 


5 i 

8 20 1,200 1 

| 7 30 1,200 15 

| S 64 7 1,200 __ 85 
| 


Prices of machines and lamps same as the regular list. Our agents will give you estimates. 
We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 














AND | ~ A : 
| large orders which have accumulated on our books. We desire to state that these batteriesare GUABRe 


| ANTEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 
| of our opponents regarding them, which have been so industriously circulated of late, are false in every 


Switches for | particular. 
|THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 


Exchanges, | 


Annunciators, ic, LNCANDESCENT LIGHTS 
— ' SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


2 Telegraph and Electri- SWAN PATENTS FOR THE UNITED STATES, 
\ cal Instruments, Bat-| apg pREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. 


teries. Wire, Insulators, | DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
r . > | GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
erd Telephone Supplies OR INFORMATION, APPLY TO 
Ott | THE SWAN INCANDESCENT ELECTRIC LIGHT ©O.. 
: . 853 Broadway, Cor. 14th Street, New York 





























